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o -  ABSTRACT

The. purpose of th1s studv was to 1nvest1oate transfer
effects of measure conceots on the Tearn1no of fract1ona1
numbers. Three 1nstruct1onaT units were desiqned to
1nvest1qate th1s effect ‘Instruct1ona1 unit one caTTed the

_ transfer un1g§con51sted of measure and fract1ona1 number

';concepts.‘ It was des1oned accord1nq to Osborne s (1976)
jtheory of transfer. The second un1t caTTed the review

‘ on1ts;’con51stedwofee rev1ew of the topics Tn unit one as
rfhsy were treated in a‘standard brimary schpol_teSt. The
.thirdznnit;caTTed{the;measdre unit, was identical to the

f:meanre4Section”oflinstructional unit one. The measure
ideas uSed in, aTT units were those of linear and area

‘ Lmeasurement Two raTTeT tests of achievement -in

fract1onaT numberSuwer‘ aTso’constructed'

The studv empToved eTeven arade seven classes. and
tweTve teachers in thr e d1fferent secondary schools in
Kaduna State of NLger1 eThe teachers were instructed ,

concernina the strateqy to be empToyed in each unit,

~ Before instruction started, the students were pre-tested.
IN\\\‘After instruction which lasted a minimum of four weeks,
the4studehts were tested Qith,ﬁhe second test. The

first test (pre-test) was nsed as a retention test'six

weeks after 1nstruction The three sets of test scores

were analysed in-a three-way analvsis of variance usino

the testing occasion as a repeated measure,

o~



The're;ult of daté~an§]ysis‘tndicateé»that schbo]~ -
ma%n %ffeqt‘was not signifiCant."Tﬁq treatment effect hnd
test occa;ion-effects'weré both 'siqhifitaht.(p < .0071).
The school- treatment intérattion effect was not §1on1f1-

/
cént But the school- test1ng occasion and treatment-
teétinq interaction were 51gn1f1cant (p \\.001). ‘The L
~transfer group performed s1qn1f1cant1v better (p < .001)
than the review group, the measure qroup and the control
- group on both the qut and rqtentlon'tests of fract1ona1
- number achievement. This result was duplicated in all
tﬁree schools. The measure qroup did not perform
significantly better than the review aroup on the post
test. But the measure7groub‘s oerformante on the reten-
tionjtest was Signiffcant]y better than that of the
review group (pﬂgv.OOZ). . |

It was concluded that instructibnaj dettqns for
transfer should make constious'ef%ort to emphasize
simi]aritiés-énd:note difference between two séts of
concepts'before transfer.cou]d'take place. A simple
' _fEVféw of related méterial was not'sufftcient for

¢ \

transfer to take p]aceﬂ'
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9& ~Chapter 1
THE PROBLEM -

Introduction

The rational number sysfem is of great importance to
the mathemat1ca] educatton of every student. The system
provides mathematical mode]s for a large number of the
préctica] problems that students are likely to encountef.
But feSearch'studies since the beaqinning of this century
have’ shown that children have great d1ff1cu1t1es in
learnina the concept of rational numbers A sinple
" survey of textbooks used hefore 1060 will show that the

.problem is not because of lack of emphas1s on instruction

in rational numbers (or fractions).

»

Early research into the problem of rational number

learning centred on manipu]ation.and_dperations with
fraction symbols. Suydam (1968) found that the questions

researchers asked were:

- 1. How can operations with fractions - -
be taught effectively?

2. What is the best method for finding
the common denominator -for addition
w1th fract1ons7

3. What is the best method for- teach1nn
- division with fractions?

4. What is the best sequence for teaching
division ideas?

-
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5. Should addition or mu1t1p11cat1on
be taught first? £ Y

Suydam (1968) further reported that Bfuechner (1928), .
Shane (1938) and Scott (1962) found that errors with
fractions could be attributed to:

(1) Lack of comprehension of the process
1nvo1ved

(2) Computat1on

(3) Inability to reduce fractions to the
) lowest terms.,

(4) Difficu]ty in changing improper fractions
to whole or mixed numbers.

(5) Difficulty in "reduction" in addition
with fractions ‘ .

(6) D1fficu1ty in "borrow1ng in subtraction
with fractions, ’

(7) Faulty computation in multiplication with
fractions, and

(8) The use of wrong ﬁrocess in division
with fractions.

The resh]ts were not surprising considering the-typés of
" questions asked. .. |

With the advént of modern hathematiés, curricu]umv
.designers looked for more‘"meéningful" approaches to
instruction in ration%] numbers. Several questions were
askéd. Nhat:is tHé best physical world representation
of fractions? How should thevvariousvmeanings thaf can
be associated with fraction be taughf? As.a result of
-.these_quéstions many curriéh]um developers used one of

more of these models for fractions; linear measurement



“and sets. Even with thesé efforts the problem of
fractioha] number jearning persisted.

ﬁomhgrg (1968) reported‘that pupils using modern
textbooké fai]ed to cancel when mu]tiplying’with
fractions more often than thoée usﬁng conventional texts.
In summarising the result of research f1nd1ngs on |
'fract1ons, Anderson (1969) found that there were three
phincipa] causes of unsatisfactory work in fractions:

(a) Inadequate conception of the
principles involved.

.(b) Confusion 0f10perations.
(c) Lack of adequate deqree of skills
in the fundamental operations with
integers.
The results of the National Assessment of Education
Proaress (Carpenter et al. 1975) supports some of the
.above‘findinds, Comment1nq‘;; the results of the survey,
Carpenter et al (1975) suagested that 1nstead of 1n-
creasing the amount of time spent on fraCtions, teachers
and curr1cu1um developers shou]d exam1ne f1rst what
_aspects of fractions are be1nq emphas1zed in the
curriculum,
" The difficulty in learning rétionq1 numher concepts
may have persiSted becausé of two reasons. Kieren (1975)
has postu]ated that the concept of rational numbers has ]
four subconstructs. Only one of these is used by most

‘textbook writers as a model‘for‘teach1ng rat1ona1 number

- concept; name]y'the measure subconstruct. Secondly, the



use of the measurement model is based on some tacit

assumptions: that

(a)

(c)

Measure systems possess properties

or structures which are similar to the
properties or structures of rat10na1
numbers,

Learners.possess the knowlddge

of these properties and structures
by the time they begin learning
ahout rational numbers, and

‘That learners can transfer this
“knowledge' to the new learning

51tuat1on

Even for this model, Osborne (1975) stated that

More recent1y researchers are turning their attentions.

",... if the rationale is based on
"measure concepts and understanding,

insufficient attention has been given

to the learning context for measure
concepts and understanding and to the
common attributes of the two learning
sets in terms of how transfer to numbers
occurs, " .

to these basic questions.

Statement of the Prohlem

This study was p]anned to 1nvest1aate the transfer

effects of measurement 1earn1ng on the learning of

fract1ona] numbers.

the f0110w1no research ouest1ons w111 he answered

1.

What is the effect of stress1nq the

" similarities between linear and area

measure concepts and those of fractional
number on the learning of fract1ona1
number concept7

‘What is the effect of learning measure .

concepts on the learninqg of fractional
numbers. .

‘

In attempting to measure this effect



Definitions _ o

“These terms used $h-thfs report will be definedras

Ldl

follows:

L1near measure - The ‘assignment of number to
lengths of physical” objects.

Area measure - The aSS1qnment of number to the
surfaces of phys1ca1 objects.

Fraction -'Tﬁe symbol 8 where a and b are natural
' numBers ‘and b <+ o.

Fractional number - The eau1va1ence c]ass of
fract1ons.

Rat1ona1 number - The equ1va1ence class of
: fractions a where a and b are
inteqers b and b % o. =

-

Bas1c Assumpt1ons

This study is hased on the fo]]ow1nq assumot1ons:
"1.. That the most commonly used models for -
teaching the concept of fractional '
numbers are linear and measurement
models.

2. %hat-differénces in mean score on an

) hievement test between treatment
aroups will be a reflection of a measure
of transfer effects of measure concepts
on fract1ona1 number learning,

3. That because the, way students were
assigned to treatment qroups.-was not
in any particular order is assumed
to be equivalent to random assignment.

4. That the students used in the study
- possess all the psychological pre-
_requisites for measurement learn1ng

Delithat1ons

1. There are many 1nterpretat1ons of rational
numbers. Each of these interpretations

could be used as a model for developina a



&

‘ 'subconstruct of rationals. This study
{ ' used only the . linear and area measure
: models to develop the concent of\
- fractional numbers, ,x
e : .
2. The models are used to develop the ERE
‘ .fol10w1ng ideas onPy _ L o

, - (a) meaning of fraction.

(b) equivalence of fraction R
* (c) operations of addition and
‘ subtraction.

3. The study is delimited to six weeks of
instruction in grade seven, or first
year of secondary school.

L1m1tat1ons : ¢
The following are some major 11m1tat1ons in this

study:

. /

1. The amount of time spent onm instruction

' in each school varied from four to six’
periods per week. As a result, different
'schools como]eted the units at d1fferent
t1mes -

2.  There was a variation from school to
school in the use of teaching aids
due to the variation of facilities
available to the schools.

A
4

Importance of the §tudy . ¢

In an effort to make mathematical insiructionvand
lTearning more meaningful, mathematics educators‘are_
a]ways‘on.the‘fook’out for best ways of presenting mathe-
matical notions to learners. One of these waysvis the J
use of models; the more physical and Téss abstract, the

better-

Theoretically, one could see that the linear and



¥
area'meaSUre systems have similar structure to-that of
fractioha] number systehs. And because measuremeht
cactivity islamendable}to physica]—and pictorial derons-
tration,'it seems'idea1 for use as a model for teachinu
the more abstract and complex fractional number concept
iTherefore many curr1cu1un des1qners and textbook writers
have used these ideas in teachina fract1ons.‘ In sp1te of
these efforts the Tearning of‘fractional'humbers”remains
‘problemat1c |

One is therefore ]ed to be11eve that s1m11ar1t1es
vof structure between a model and the process that it
.S 1mu1ates may not be enough to cause subsequent

/

”1earnina It may be that de11berate effort must be made
to po1nt out and emphasize these shm1]ar1t1es in order
that transfer of 1earn1nq from one learnina situation to
ahother can be affected, The purpose of this study is
to see whether such an emphasis may not cause the desired
transfer of learning. ~If such a result is obtained, then‘

it will have an effect on ‘the desian of curriculum in the

use of models in instruction in mathematics. \

':Outtine,of'the Report

In this chapter, the research brob1em and questions
are stated. Chapter I1 deals with heView of related
literature establishing the theorettca] fhameuork for:
the study., In chaptec'III, the research quest1ons are’

translated into hxpotheses. The acconpanv1nq statist1ca1



! ,
design was discussed. The resu]ts of data'aha1ysis are

. . :
reported in Chapter IV. Chapter V summarises the

research findings and discusses their implications.



Chaptef 11

REVIEW OF LITERATURE

Introduction

Many currfculum and instructional materials have
used measurement models, especially 1inéar and area models»
in developing the concept of fractional numbers. The
.practicevhas'beenAoCCésioned bv thé‘simi1§rities'of
'strudture between me&surement‘and fractiona?ihumber
cohcepts; The hope is entertained that learning of
,measufement concept'Will traﬁsfer or aid the learnina
fractional number cohcepfs; The purpose of this studv-is
to show that despite the similarities between the two
1earning‘situati0ns, transfer of learning will take
place bést if the instructibna1'sequense,tontinuously

emnhasize the simi]grities; The purpose of this litera-

3

ture review is .to establish the fo]iowing:‘
(a) The theoretical bases for. the use of

measurerient concepts in teaching
fractional numbers. o

&

“(b) Research in measurement that deals
‘ with transfer to fractional number
concepts; and ¢
(c) Research in fractional number concept
based on measure concepts.
Theoretical Framework
This study is based on certain principles of

transfer- postulated by Osborne (1975). These principles

~are based on the assumptions that:

&
‘7&
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‘Two sets (P and S) of concepts;

principles, or genera11zat1ons are

to be learned. P is the initial or
prior learning set and S is the
subsequent learning set. )

That the set of common attributes for
the prior learning, P, and the
subsequent learning, S, -have been =
jdentified. Then

Princip1es

1.

2.

: Instructxon for S must focus on the

Instructional materials and design
for P must be explicit in terms of the
attributes of.P that are common to P
and S. _ o ' A

The more complete and thorough the
learning of P, the :greater the

~probability of transfer.

The design and instruction for S must
be in terms of the attributes and

" conditions of learning that characterise

P.

More powerful and 1nc1us1ve concepts,_
principles, and generalizations have
qreater potential for facilitating
transfer than the less powerful or
inclusive.

differences as well as the commonalities

of the attributes of P and S in order to
protect the learner from over generalization
and misapplication of the concepts, pr1nc1p1es
and general1zat10n of P to S.

IQ this study the set P is the set of measure

concepts,

linear and area. The set S is the set of

fract1onal number concepts. For the principles of

transfer to apply to this study, it if shown that -linear

and area measure have the same or similar structure as

the fractional numbers. This is done in the next two

subsections.



-
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L1near and Area Heasures

A measure system cons1sts of a measure space, a
~measure funct1on and a numerical .range space The
vdescrlptlon of 11near and area measure here w111 not be
as detailed mathemat1ca11y as the treatment of the topics
in Blakers (1969). Linear measure 1is descr1bed in some’
‘detail. The simi]arities and differences between linear
‘and area measure are then descr1bed ;

Let L be a set of objeats that possess a propertv
called 1ength; Then by comparing e]ements of L it can-
be determined nhich of the fOl]owinn‘relations exists

vbetween'them:

tt ]1 and 12 ¢ L -then

1. "111 = 1, that is 1; has the same lenath as 1,
2. 71y < 1, that is 1 is shorter than 1,
3. 11 > 12 that is 1115 longer than. 12

+ The relation 'has the same length as' has the
hfo]]ow1nn propert1eg | e T
CIf 1, 0, and 13 e'L then
1, tl = ]1 B ' '
2. If 17721, then 1p = 1,

3. If ]1 ]2 and ]2-'- ]3 th_en 11 = ]3

These properties nake_the relation "has the same lenqgth
“as" an equiza1ence relation which partitions the‘setzL
into equivalence classes. Let M be the’setﬁof all the
~equivalence classes m of L, Then either'theere1atipn
"shorter" or;“1pnqer"‘can pe used to order the .

~



e)ements of M as follows:

If mps mp € M then mp< my iff 1y e my, 1,¢ My

and 1; < 12;‘ This brovides an order relation in the
set M w1th the fo]]ow1ng propert1es
1. If nq <m and m2 < mj3 then m$;< m3
°2. Given any two my and m, there exists at
‘ least one m, and so.in initely many,
such that: m < M.« mp :

'These prOpert1es say that M is a dense ordered set.,

An operat1on called joining or comb1n1nq 1enqths

can be introduced into the set M. Th]S 1s accomp11shed

as fo]]ows:

Let,m1 and mo e H,.thentmi *ﬂmé,c M iff there

<r

exist'an m ¢ M sUEh.that lje my, 1,e€my and 17 * 1, =

1€ m, .

 The operation has these properties:.

0

LI * mé = m} x M
2. (ml * My) m3 —’m] * (my m3)

3. Given any_m and m, € M there ex1st a
-natural number n slich that my & nm, where £
- means "is shorter or equa} in length to".

In summary, the set L has been shown to possess’

;-
the fo]]ow1nq nropert1es f

A, The set L can be partitioned into
mutally disjoint subsets by an

- . equivalence relat1on "has the-same

P length as"

"B, The set of al] equ1va1ence c]asses M
1s ‘dense under an order relation
"shorter than" or. “lonoer than";

C. (M < )is c]osed under a commutatlve,
: assocrat1ve 0perat10n * of "joining 1enqth"

12
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D. (M, <, %) is Archimedian -
By the same procedure as above it can he shown that
‘the sef of'regfons A‘has a similar strUctﬁtf as the set
L of rods_or‘éticks. ‘The differences'betweeh the two b

systems of measure arise from two sources:

1. The comparison procedure which
establishes gbe equivalence relation

2. The nature of their measure function
Whefé.it'is easy to‘décidé when two rods or sticks’havé
,the same length, it is not easy to make such a decision
in the case Qf reéions having the same area. To géterf
mine equivalence of area héth.size and Shape_must-bé

4 g

taken intd‘account. _In length measure, once a unii'is
decided upoﬁ; i£ iS'ea;y to determine the~1éngth of 6thér,

‘ rods'by usfng.the'unit iterative]y.’ This isbnot a]ways
fhe caéeijn\areabmeasure. Fo;;if the unit has a circu-

lareshape it.is impossible to use it™iteratively to

&\,

Qetermihe the area of other reaions by covering.

“ These prgb}ems are resolved in begjnninhbmeﬁsure
learning by coﬁskderinq only thé subéet of_the Sef of.aT]
fegions A_whi§h is made up of fhosp regions which have’
either re;tangu]ar éhape or caq_be Peducgd to that shape
through a determinafe_pUmber'df cuts and féarrangéments.‘
an these regions thendelgwing relations imppseva
,gimilar'struéture in the set A of rejions: -

"By the re]étion“has’thg same area as'qr'rv' " set

'_A*has'these properties:



1. V’a ¢ A a "~ a

2. If aj ~ a, then A, A Ay

-3, If‘al ~ a3, and a; ~ 2, then a;~ as
This‘partitions the éet A into equivalence classes, If
A*is the set of these eﬁuivalence classes, then the
relation " has less area than" is an order relation.
The set A* is dense beéé;se given any‘al* and ao,* there
‘e*ist at least one a* such that -
| aj* < a* <'a2‘*

There is also an operation o between any two conti-
quous non-oVé;1appihg régions producing a thjrd reqgion
~such that: |

| %0 gt = apt 0 a
°2.‘“(a1* 0 a2*)oa3* = aj*o(az o ag*)

1. a

3. Given any ap* and a,* in A* there
exist a natura] numger n such that a;*g na.

In elementary measure the range space norma]]y used
is- the set of natura] nuqﬂ%ﬁs The set-N of natural
numbers is an-: ordered commutative sem1grouo But unlike
‘the sets M and A%, N is not dense. MHence there are an
infinite number of-rods and regions}which cannot be
éssignéd numerical vé]ues‘in N; The~prob1em is solved
for all practiCai'purposés, by the set F of fractional
numbers, It will soon be seen that F has the sfmi]arity

of structure needed to serve as a range space of a

~homomorphic function from either (M, < *) or (A*,<£,0).

14



Fractional Number

The set S of all symbols of’the type % where a and
h are natural numbers is called the set of fractions.
Two fractions a and‘%'are equiva]ent written as

a iff ah=bg
B

‘
This relation partitions S into a set of equivalence
classes F called the set of fractional numbers. The

re]atioh has the following properties:.

Let f, fl’ f2, f3 e F then

1. f .~ f
2. If fo ~ 1 then f2 ~ fl’ | |
3.'.If‘f1 ~ f2 and f, ~ f3 then fq~ f3_'
The order relation in F is defined by:
T a] az
Let_f1 -‘b]' fo = bZ then

f1< s qff. a; by < a, by
From wh1ch the fo]10w1nq propert1es fo11ow :
1 1f f1 < f2 and f2 <_f3 then” 1 4 f

2. G1ven any fl and f2 in F there exist an

f in F such that: f, < f'<.f3

In F there is ap operat1on A ca]]ed addition defined
s 3, Atk o

with the following properties

1. f o+ f = f
1

2 2 + fI

2. (fp + fp) + f3 = fp ¢ (fp + f3)
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Therefore F has all the properties and structures of a
densely ordered conmutat1ve sem1-aroup It can easily

be shown that it is Archimedian where nf means add1nn f,

n times. Table I summarises the structures of linear and”

area measure and *fractional numbers.

.Research on‘Measurement Concept

Thé 1ast séction dealt with the mathematical simila-
r1t1es of linear measure, area measure and fract1ona1
numbers. In th1s section research 11terature dealing
‘ with measurement learning is rev1ewgd. The purpose 1S
to find any literature that dealt with measurement
concept in relation to its tfénsfer effects on
learning number.

Until recently research in méasurement.did not
consider transfer effects on the basis of the model out-
"lined at“the beginnjng of this chapter. Carpeptér (1975)
Osborne (1975)-and Carpenter and Osborne (1975) stated
that most researéh in méésureﬁent dea]t.wiih:_ h

(a) Pre-measurement 1earn1ng’in the

paradigm of Piaget's theory of

cognitive deve]opment and

(b) The concepts of conservation and
transitivity.

Resedrchers wanted to
1.‘ Va]idate the existence of individual

cognitive operations and describe their
development,

2. Validate or establish the relationship
between different cognitive skills,
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TABLE 1

mHzHr>xHaHmm OF STRUCTURE BETHWEEMN. thmbx 3m>mcxm

AREA MEASURE AND mx>ano:>r MUMBERS

LINEAR MEASURE

AREA MEASURE

FRACTIONAL NUMBERS

set

elements
and .
nroperty

Equivalence
relation and

properties

Order
relation

Operation

Rods or stick with
length

'Has the same
length as'
reflexive, commu-
tative and
transitive

'1s shorter than'
transitive and
dense

joining rods
Commutative,
associative and
archimedian

"‘Rectanqular or

polvaonal regions
with area

'llas the same area
as' reflexive
commutative and
transitive

‘has less area than',
transitive and
dense

Joining polyqonal

regions, commutative,

associative and
archimedian

Fraction symbols for
number

a . ¢ iff ad = bd

b d ‘
reflexive, commutative
and transitive -

iff ad £ bc
itive and mm:mm
addition

commutative, associative
and archimedian




3. Identify the nature of transitions
between stages of development described v 3
by Piaget, '

4, Or experiment with all three above
using.information processing techniques
to ‘describe and simulate Piagetian s
structures. - :

Piaget and his associates (Piaget. et. 1960) have pdstu-
lated  four stages of cognitive devé]obmeﬁt of méasurement
concepts. The last stage is achieved at age 12 and
'§1der. At this stage measurement development is comnlete
characterised by the abilitv to calculate a}ea on the basis
of linear ﬂimensidné. | | ; |

Osborne (1975),. %teffe and Hirstein (1975) héve
summarised the findinns of research on the psycholoqica]

pre-requisites of measurement leafining. These
. . ;
pre-requisites are: L

1. Transitive property.  If region A has the
same ‘area as reqgion B and reqgion B has
~ the same area as reqgion C, then region
. - A has the same area as region C.
~ (Similarly, for "less area than" .and
"greater area than"). :

2. Subsitutive property. If region A has
the same ‘area as region B and region
B has more (less) area than region C,
then region A has more (less) area than
region A. - :

3. Assymetric property. If region A has
more (less) area than reqion B, then
region B does not have more (less) area

- than region A. o

4. Symmetric property. If region A -has
the same area as region B, then region
B has the same area as region A, L

5. Reciprocal property. If region A has
less area than reaion B, then region 8
has more area than region A. ~



In addition to the above, the following concepts are also

important:

‘1. Additivitv., The join of two non--
: overlapping seqments (reqions) has'
the same measuye as the sum of the
measures of e individual segments.

2. Unit. There exists a segment (region)
that maps fo one in the range space.

3. Congrnence.

_ Conaruent segment (regions)
map to th s

same. real number.

‘The studenfs that took part in this'study were
from form'one (grade seven). Their mean aqge was'over
" twelve years. It is one of the assumptions of this study
that the children possess all the psychological pre-

requisites for measurement learning.

‘nesearch on Curriculum and Instruct1on on.
Fractional Number

The purpose of this study was - to meesure the
transfer effect of measurementlconcents on fhe learning
of fractional nunbers Oshorne's”(1q76) theorv k
suqqests that th1s transfer is poss1b]e if s1m11ar1t1es
exist between the concepts of measure ‘and those of
fractional numbers and also if 1nstruct10na1 desians
in both measure and fract1ona1 number concepts empha-
size these similarities. - It has so far heen shown that
_the similarities between the concepts exist mathemati-
.ca11y. In this sectionfreseerch)reports which
establish this re]ationsnip eitner as psycho1oqica1'

constructs or in instructional designs are reviewed.

19
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In introducing the proh]em'of this stuhy, it has
been shown that resea%ch in fractional numbers ﬁas‘been
going on for decades. ‘Ear]y'researqhers conpentfatéd
their attention on how children Operate (add, subtréct,_
mu]fip]y and divide) with fractional number éymbols.
‘The mddern mathematiés approach to‘thg problem wa§ to
find meaﬁingfu] settingé Within which to develop the.
tdncepts of trational numbers and dperations with them.
These approaches used different models (ratio, regions,
number line, and sets), different modes df breéentétiqn
(diagréms, pictures, and manipulating materiéis),'and
different sequences of presentations in investigating
the learning of fractional numbers. That these effarts
‘have not been very successful'has beeﬁ‘HOCUmented é.g.
The National Aesessment of Educational Progress,
(Carpenfe; et al (1975)).

This lack of success mav he due to several factors
In ana]ySing the mathematica1, cognitive and fnstruct:
jonal foundations\of ratipna]_numbérs, Kieren (167¢)
showed that‘ratiOhal'numbers have seven interpretafionS‘
viz: ‘rationals as fractions, deciha]s, ordered pairs,
measures, quOtienté, operatoks,_and ratios. xHe érgued
that to understand rational numbers is to have adequate
experience with their many interpretations; vBut preyfous
research and instruction ‘on rational number ]earning has

been limited to-only a few of these interpretation while

others were totally neglected. He advocated a
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conglomerate view of rat%ona] numhers in currfculum
design and instrucfion.

Another_factgr for the lack of success of previous
research may be due to the'inadequacy or 1ack of a sound
fthéoretiea] formulation of the psychological construct
of ragiona1 numhers. Kieren (1980)'presented a theory
of the rational number construct which involves five
sUb-constrUcts, namely:' part-who]e,’ratibs, qhotients
measures, and operators. TBese subconstructs could be
considered.as different. To acquire tpe 'méqaéoncept'
‘of‘rationa] numbefs,iy‘tq acquire these five sub-
constructs? Kieren (1980,«1980a,.1980b) stated further
that knowing rationa] numbers has.three'IeveTS involving
two kinds of mental mechanisms. The first level of
khdwing or deve]opiné the rational number construct is
the deVeJOpmeﬁt or aCQUisition.of the five subcbnstructs.
The second 1éve1 of knowing is the perceiving of the
?imilarities betwéen.the‘subﬁoﬁsthuctsvand generalising
then. Theffiha] level of kﬁbwinq is to consider the
rat{onal numbefs a§ an. axiomatic systen.

L - The hehtal mechani sms necessary for acqufsition of
these ]éve]s.are deve]opmenfaT and constructive. The
developmental mechanism fo]lo#s stages of mental develop-
‘mgnt. while the construttiJ; mechanisms involve the
abilities to manipﬁ]dte and use symbols partitioning and
equivalence. ‘v; . : -/

Sometstqdies'havé been conducted withih the_



context of this paradiqm of rational number learning,
while the results of others provide supportive evidence
of some of its formulation. For example, ﬂoé]tihq (1978)
~obtained resﬁlts that §upports the independence ofzkhe‘w
ratio and quotient,subconstrucfs of rational nUmbersﬁ

An exploratory study conducted by Kié}en and ilelson
(1978) found that the operator subconstruct of rational.
-numbers depends on stages of mental deve]opmeht. T%éy
hypotﬁésized three stages of this*déyélépmént’ranginc~
between the ages of nine and fourteen yearé. A later
study. by Kieren and Southwell (1979) supborted the threé
developmental stages bht/betwéén the»agésbof‘eidht and.
fifteen: ‘In another study Ganson and Kieren (1980c)
compared.the-devé]opmeht61 st§ges Ofithe operator sub-
constrdct with that of the ratio subcdnstruct of rational
numbers. ’They found.evidence fo sﬁggest that the‘1eve1
of cognitive thinking necessary_for a child tb‘perfdrh
-generai opefator taéks is relatiVe]y the same as fhe
1eVe1‘heEded to perform the multiplicative equivalence o
tompérisoﬁé in the ratio tasks.

There are a numher of s@udies which relate the
measure sdéconstruct to ratjona] numbef athievementQ
Babcock (1978) sthied the nature of the relationship
Bétween measuremeht concépts and rational number.concepts
at the three grade 1eve1$. She corre]ated-écoreﬁ on a
Test of Basal Measurement Concepts witﬁ scores‘ﬁn a

Fraction Achivement Test.at the three grade levels.

22
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.She found that:
"....a relationship exists between measure and
fractional number behaviours as assessed by a
paper and pencil test. Specifically initial
fraction concepts and the operations of addition
and subtraction are related to area measure

and linear/area subdivision concepts at all

grade levels., Linear measure and number line

concepts are strongly related at the grade

eight level only.,"

The Babcock study is related to this study in some
essential ways. First in both studies the measure
concepts Studied are those of linear and area measure,
Both studies ‘investigated the effects or relationship of
the measuré concepts on fractional number learning. A
major difference betweén the two studies is that the.

- Babcock study was correlational-whiie,this,study»was
experimental. Also this study was interested in
measuring the relationship of the two sets of concepts
through Osborne's thedry of transfer.

The focus of this study is on oné-subconstruct of
the Kﬁéren model-measure. Babcock's work indicated that
without deliberate emphasis, the relationship between the
- structures of measure and fractional number achievement
in chidren‘was-lacking until grade 8. §uch'é relation-
ship-existed at that level. In this study the effect of
deliberately teaching fractional numbers as measures will
be tested compared with the teaching of measure alone and
more traditionél‘fractiona]‘number inétructional/ '
curriculum pattern.

g

" This study is an instructional extension of
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’

Babcock's as'well as a test of part of the Kieren model-
that is, that rational numbers as measures provide a
usefu] curr1cu1um approach. ‘
Another studv that investigated the rationship
between the measure,construct and rational number |

achievement was conducted by Owens (1977). He

'investigated chi]dren's abi]ity to:

(a) Perform area measurement bv
counting units;

(b) Succeed. in inclusion. and
multiple classification tasks; and

(c) Determine the effect of success on
these tasks to learn meaning of a
fract1on and equ1va1ence concepts.

The study was conducted’ 1n grades three and four. The

resu]ts showed that area was a s1gnif1cant factor in

«determ1n1no fract1on test score, but orade level was not

significant., He conc]uded that when area mode]s are used
for instruction the area concept is re]ated.to fractional
number learning. | | ;

- A number of studies were conducted,by Doctoral
students at the University of hiohigan between 1968 and
]975 on the learning of fractional numbers. The early

stud1es 1nvestigated the uses of different approaches

- . and materials in the teach1ng and learning of operations

with fractional numbers. The ltater studies shifted their
emphasis from operations to what‘happened when learning -
took'place. They all 'used measurement ideas as the bases

of instruction. Green (1970) compared two approaches,

24
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Area and fineing a part of,jgnd two instructional
‘materials, diagrams and cardboard strips to teach the
“multiplication of fractiaonal numbers., She found that

" the area-cardboard strip method was superior to all

others 1in teaching multiplication. But no significant

results were obtained on transfer tests. A1l four groups

had difficulty in renaming nuﬁbers expressed in mixed

forh as fractions. This caused difficulpy in

| mu]tip]ying fractioha1 numbers e*pressed in mixed«form;»
Bohan1(1971) compared threei]earning sequences for

equiva]ent'ffaetfons. One~§eduence'ﬁas“a modern mathe-

matics approach that uses diagrams and multiplyina the

:3inumerator'ahd denomiﬁator'of'a fraction by’thelsame
?ﬂatural number, ‘Andther seouence was ehe:same as. the
:Tfirst but including,the use ef paper fo]dindj‘ The>third
seduehce usee fhe phopeffy‘of‘multip1icatien with 1 to
cant differehce between adjusted meané either on e
immediate post tests or retention tests;on eddition,

subtraction or multip]ieation of fractional numbers with

arithmetic achievement held constant. But' he found that

the paper folding treatment was'better in-a;tainment of
obje;tiveé related to éQUivaleﬁtvfractidns ehd better
attitudes toward fractioné than were the btAer two
treatments, although this did not extend to the addition
- of fractional numbers Qr'in‘rehaming fractions in the

lowes't terms.

produce other equivalent fractions. He found no sign{Fi;

25
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Coburn (1974) compared a region approach w1th a
ratao approach in teach1ng equ1va1ence of fract1ons Hev
concluded that althouch the reaion mode] prov1ded for:a
smoother connection with add1t1on and subtractlon of
unlike fractions and renam1ng in.higher terms, the 1eve]
of mastery for the genera]izat1on was not suff1c1ent in
either treatment to bu11d on for subsequent computat1ona]
top1cs with fractional numbers where renam1nq was
required  He recommended the remova] of this topic from
grade four and giving emphas1s to the deve]opment of
equ1valent fract1ons.

Muangnapoe (1975) 1nvestlcated the 1earn1nd of -
1n1t1a1 concept and oral/wr1tten symbols for fractional
vnumbers 1n_grades three and four. He found that thoucah
the 1nitiat fraction seqpence does npt.make a sidnifi-~ :
‘cant difference in 1mmed1ate ach1evement, it wWas more
effective on retent1on and transfer when taunht using
small groups. He also found that some,ma30rtd1fficy1ties
encountered by pupiTs Were-

(a) 'Ident1fy1ng a unit when ‘many un1ts
were present

(b)) gRea]iz1no the need for equal -size
: parts of a unit,

(c) Comparlng fract1ons.

(d) Dealing with fractions greater than
one, . .

(e) ~App1y1ng fractions to the number line,
In summary, Payne‘(1975) indicated that the major
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features of the 1n1t1a1 fraction sequence of the M1ch1nan_

"Stud1es were:

1. -’The measurement idea was the averall -
theme for fractions,

2. Concrete objects were used for a longer
' period of time before diagrams were used.

3. Word names were taught before the fraction
symbols to he]p with'the “reversal problem"

Novillis (1975) placed the concept of fract1on in

‘a hlerachv and tested the. h1erachy in orades four, f1ve;

+

and six. She found that

"1, Associat1nq a fraction with part- whole

' (the unit was a geometric region) and
part-group (the unit was a set) models
were pre-requisite to assoc1at1ng a
fraction with a point on a number line.

2. Associating a fraction with part-whole
model or with paft group model was pre-
reouisite to using a fraction in comparison.
situation involving the respect1ve mode]s

2

3.f.'Assoc1at1ng a fraction with part-who]e
' ~model or part-qroup model was pre-
requisite to associating a fraction
with the model where the number of parts
was a multiple of the denominator and the
- parts were arranged in an array that.
sugoested the den6m1nators.

4, Associatlnq a fract1on with part- who]e
- model or with part-group model with-
congruent. parts was pre-requsite to
associating a -fraction with the
respective model with non-congruent parts
where, in the case of part-whole mode]s,
the, parts were equal in area". .

«Summarlslng the result of Piagetian research on
fractiona] number concept Copeland (1974) stated that:

-]. There can be no thought of fraction
unless therev1s a divisible whole. k , .

27



Summary
The
effect of

numbers.
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A fraction implies a determinate
number of parts.

The subdivision of the whole is
exhaustive; there is no remainder.

There is a fixed relationship between

the number of parts into which the whole

is divided and the number of intersections
(cuts). One cut produces two parts, two cuts
produce three parts, etc.

The concept of an airthmetical fraction
implies that all the parts are eaual.

When the concept of subdivision is
operational, children realize that
fractions have a dual character. .
They are part of the original whole
(as a nesting series), and they are

‘also wholes in thejr own riaht

which can be subdivided still
further. ‘ ,

Since fractions relate to the whole~- -
from which they come, the whole remains
jnvariant. Conservation of the whole is
an essential condition.for operat1ona1
subdivision, )

i

. : . i v BN
major purpose of thiSL*esearch was to test the

’ -~

measure concept on the learning of rational

This is done on the basis of principles of

transfer that put emphasis on the nature of concepts to

be learnt and the instructional décisiqns, The review

~of literature has shown that there is a similarity of

structure between linear measure, area measure and

fractional numbers. It hasvalsg shown the preconditions

for learning measure and rational number concents. These

preconditions are attained, according to Piagetian

research

, by age twelve and over.
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A theoretical and psycho1ogica] formulation of the
concept of rational number was reviewed., Some researches
based on this paradigm were also reviewed. The preéent
study is conceived within the measure subcohstruct of
the above theory. By using children of age twelve and
over the study assumed that the preconditioﬁs,for
learning measuré and fractional numbers exist in the
learners. This study investigated how learning of

measure cohcepts affect the learnino of fractional

numbers.

29



Chapter III
DESIGH FOR THE STUDY

'Introduction Y

The purpose of this study was to measure the
transfer effect of measurement concepts on the ]earninq
of fractional numbers., The review of 1iterafure has shown
that measure concents and fractional number concepts have
many s1m11ar1t1es. According to Osborne (1975) maximal
transfer will take place if instructional units in
measurement and fra;tioha1 numbers exphasised the simila-
rities and differences between the two concepts. In this
chapter the reséarch procedUres‘emp1oyed for the study of
the prob]eh are discussed. The desian implementation
includes é}descriﬁtion of the sampling procedure, the
construction of the teaching units, the construction of
the tests and testing procedure, and the statiStica]Q
procedures employed in testina research hypothesis.

. | /

Research Desian.

The prob]em for the study was trans]ated 1nto the

following two questions:

1. What is the effect of stressino the
similarities between linear and area
‘measure concepts and those of fractional
number on the learning.of fractional
number concept?

I

2. What is the efféct of learning measure
- concepts on the 1earn1ng of fractional
number concept7
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In seeking answers to these questions, three
instructional units were deéiqned (Appendix A). Instruct-
ional unit I consisted of linear measure concepts, area
measure cbncepts and fractional number concepts. The
deve]opment of the unit emphas1sed the s1m11ar1t1es of
these concepts whenever p0551b1e and po1nte¢ out their
differences. Instructional Unit TI consisted of a review
of the same cdncepts in i as these concepts were treated
in a primary school textbook series "The Oxford Priﬁary
School Mathematics". Instructional Unit III consisted
of the linear and area measure sections of Instructiona]
Unit I. These units were taught in eXperimenta] grohbs
Gy, Gp and G3 respectively. A fourth gro;p Gg did not
receive any instruction. de tests Tlvand T2 were
‘constructed. Each group was tesfed three times: before
instruction started with Ty; immediately after instruct;
ion with Tp; and six weeks after instruction with T;.
The desian was as fo]lows:

Gy Tq1 Unit T T, 6 weeks Ty
'T1 - Unit II‘ T, 6 weeks Ty

G3 T Unit TIII T, 6 weeks T4

Gg Tq  No Instruction T, 6 weeks T,

To answer the research questions the following
hypotheses wéfe tested: | | |

'Hypothes1s 1 Group G wi]l perform siqnificénf1y

‘better than G, and G4 on an
ach1evement test 8n fractional numbers;



Hypothe51s 2. Group G, will perform sionificantly
better than G3 and G4 on an ach1evement
test on fractional numbers;

Hypothesis 3. Group G3 will perform significantly
better than G, on an achievement test -
on fractional numbers; :

Hypothesis 4. Group G; will perform significantly
: : better than G G, and 64 on a
retention. tes on fract10na1 numbers,

/
Hypothesis 5. Group Gy w1]1»perf0rm significantly
: better than Gg and G4 on a retention.
test on fractional numbers; .
Hypothesis 6. Group Gy will perform significantly

better than G, on a retention test on
fract1ona1 numbers.

Samp]e

The exper1ment was conducted in Kaduna State of

N1qer1a dur1ng the summer and first ternm of the 1979/80

School sess1on Perm1551on was. obtalned from Educat1on
Author1t1es to use the. fol10w1nq secondarv schoo]s

(a) A Boys Board1nq Secondary School - 4 classes

_‘(

(c) A mixed Day Secondary School - 3 classes

o

) A Girls Boarding Secondary School - 4 classes

(d) A Teacher Training Co]]ege -3 c]asses
A1l the classes of Forms I (Grade sevén) were used
in the study. The average age of the students was 12.5

‘years. The: students were assigned to these schools from

primary schools from all over the state. In-each class

there was a mixture of students from fura].primary
schools and urban primary-schools. The students were not

assigned to the classes in the séhoo] according to
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ability, nor was the assignment done on the basis of anyv

criterion., All students were new to their schools when
the experiment was conducted. They, therefore, had no

' time to acqu1re characteristics peculiar to the schools.
AI]vstudents had gone through instruction on fract1ona1
‘numbers -in primary schoo1“ ‘Four_hundred and eighty (480)
students started the experiment. Threé hundred and: |
thirty (330) cdmp]eted thé'experimenh; 'Thé'attrition
“was due to the_c]osihg of one of the_schoo1s by education
author1t1es The final samp]e.was assigned tb treatméht
as in the fo]]ow1nq table Actual-school classes were

assigned to treatment groups.

" TABLE 11
STUDENT SAMPLE BY SCHOOL .
AND TREATMENT GROUPS.

SCHOOL _ 1 1l

™,

TREATMENT - 1 6p 63 Gf G, 6

Instructionsl Unit I and 11*

“ In developing these units fractional number concepts

that are developéd through the use of measurement models

*The reader is encouraged to look at Appendix A for the
Instructional Units I, II and III,

)
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fwere first identified.. These were found to fall under

three main headings: - Concept, Equivalence and Nperations

e

*

1isfed:
(a)
(b)
(c)

The operations of multiplication and division were

not included in the units because they have no corres-

‘ Under these major headinqgs the followina topics were

Concepts: Subdivision of the
whole, subdivisions must be equal.
Relating the subdivisions to the

whole. The meaning of the symbol a.

b

Equivalence: After subdividing a
whole into equal parts, the parts
themselves can be subdivided. These
subdivisions must be related to the
fractional part and to the original
whole. . Ordering of fractions.

Operations: Adding two like fractions,
Adding two unlike fractions. Subtracting

two- 1ike fractions.

Subtracting two

unlike fractions., Adding and subtracting

" mixed numbers.

ponding operations .in measure systems.» Although

multiplication is sometimes depicted thus

oyro

2

n

/

]
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this illustrates the operator or "of" interpretation of_?

rational numbers rather than the measure interpretation.

Multiplying a fraction by a whoTe number can be illustra-

ted by the Archjmedian ordperty‘of a measure system,

vth1s too was not included in the teaching unit for the

sake of si

For every topic in fractions the correspondinc
measure to

The fo]]owing measurement topics and activities were

£y

™~
AN

mp11c1ty

*

pic on which it was based was identified.

arrived at:

‘Linea

(a)

r measure

Unit of Measurement (whole), subdivision
of the unit. ~The use of a measuring
unit shorter than the object being
measured. The use of a measuring unit
longer than the thing being measured.
Relating the measure in. the 1ast case

" to the who]e unit,

Using "has the same length as" to
divide a set of rods or sticks into

equivalence classes (sets of rods with .

the same lenwth). Changing units of
measurement (i.e. finding two sets of

‘rods whose combined length equals the

lenqgth of a aiven rod)., Use of "loncer .

than" and "shorter than“ to order a set
of rods.

Operations: Joining two sticks of

fractional length to determine the
length of the combination when ‘each

- of the sticks is measured in

different units. Reverse the last
process - that is determine the
difference in their length., Repeat .
the whole operation with sticks.

whose lengths are longer than the

‘unit.

But
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‘i'The tobics for area were the same except for the
following subsitutions:

1. Only rectangular regions or regions

- that can edsily be reduced to that
~Shape through a determinate number B
of cuts and rearrangements were used,

(2) "Area" is substituted for "lenqth"

(3) “"More area", “"less area" or has the
"same area as" suhstituted for "longer",
M"shorter" or has the “same length as".

(4) ™"Regions" subsfitutes for rods or
sticks. Only square or rectangular
regions were used as units except when
the regions can be easily joined
together or be used to cover another
region completely. '

These topics were used to write ocut objectives for
instructional units I. Activities and materials were
suggested to teachers so that they could point out the
similarities and differences between measurement -and
fractional number tonqepts.‘ The set of objectives,
activities and materials for Instructional Unit I are in
Appendix A. !

| For Instructional Unit Il the set of tobics were
used aS'guidelines in selecting review material from the
Oxford Primary School Mathematics series., - Sample lessons
of Instructional Unit II are aiven in Appendix A.

The units were prepared by the researcher in con-
~Junction with the people who finally taught them. A
different teacher was assigned to teach each treatment
in each school. The teachers were final year deqree

"students in mathematics education at Ahmadu Bg]lo

4
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quversity, Zaria, Nigeria, Before entry_intg‘the deoree
proghamme,each of the students had a Nigerian Certificate.
of Education - a teaching qualification. >They:a11 have :
taught»in Secondary Schools. Some have taught also in |
Primary Schoo]s.
Before the teaching started Several meet%hqs were
}he]d_by the‘heSeahcher wifh the teachehé. Durihg the
meetings objectives of the research, the teachihg'Units‘
and the lessons were discussed. FEach teacher was told
the kind of emhhasis he shou]d,p]ace accBrdihé to the
’treatmeht he was teéchinq; Insfructiona1 materia]s}hereh
suggested. and developed. Teachehs were told to keep a
dai]y record of obSehvations and Commehts : TeStfnq :5
mater1a1s and procedures were- a]so d1scussed with the
teachers, Dur1nn the course of the exper1ment thei-
researcher v1s1ted the schools, observed some 1e;§ons'and
held d1scuss1ons w1th the teachers. and schoo] authorities.
Weekly meet1nas were. he]d with all the teachers where
‘ they reported on any‘prob]ems and so]ut1ons were dis-
cussed. . The tests were admihjstered_by hhe teachehs;f
corrected by. them usihq the same-fermat and the resulfs
were_checked'and collated. by the:researcher,
Tests I end:If
The tests. Were deve%oped using a set of ohjectives

der1ved from the 11st of top1cs for Instructional Units I

and II. The 11st of obJectives are 1in Appendix B. For
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each objective a pool of items was drawn up. Two were
taken for each, one for test I and the other for test II.

The tests were kept as simple as possible because of the

variation in student background and abilify to use
English. The questions therefore used as little lanquage
as possisle. To keep the two tests parallel, even the
stems of the quésti&hs Qere kept the same. The numbers
and figures oh]yTWeré varied. The items were p001ed
under the fo]]o@ﬁng subhéa&fngs: Concept, Equiva]enée‘
and Operations. | :

Tﬁe teéts'werevadminiStered by the teachers using

R [ . : '\. . .
the same set of instructions, Each test was given during

two fourty minute periods. - The questions were read to

“the students. Explanations were given wherever they were

needed. This took ten minutes. Five minutes were left
atythewend‘for‘co11éctfng the papers.

When the tests were constructed they were adminis-

tered twice on children from primary schools around the

University. Means and standard deviatfqns were calculated
for each test. So]if;ha1f, testhetest and Cronbach's
Alpha were calculated for each teSt.f Test I was also
corf1ated with“tes%;ll. ng resu]ﬁs‘Of'these}are‘
présenfed in Table 3. Tabie 4 shows a set of inter-

correlations between Tests I and II and their component

parts of Concept, Equivalence and Operation,

»



TABLE II1

RELTABILITY COEFFICEHTS AlID OTHER
STATISTICS FOR TESTS I & 11 a4

TEST I ~ TEST 11
15.10 16.00
] 5,60 - : S 6400
F SPLIT-HALF R J71,.p< 001 .73, p<.00)
' TEST-RETEST = .49, p<.00) .49, ps.00]
E  CRONBACH'S ALPHA .80 .83
TABLF iV

INTER CORRELATIONS BETHLEN TEST I, TEST II
~© AND THEIR CONCEPT, EQUIVALENCE

AND OPERATION COMPONEHTS
AN 4

TESTl ~COoN1 - EQL 0rl TEST2 CONZ vEQZI 0P2

TESTL  1.00 .86 .77 .81 .48 .40 .42 .32

cont 1,00 .49 .57 .52 43 .36 .23
EQL 1,00 .50 .45 7 .32 .20
0P1 . B .00 .53 37 .39 .41
TEST2 4 | 1.00 .88 .76 .71
CON2 - - 1,00 52 .39
£Q2 S , ‘ 1,00 .45

opP2 : : o 1.00

Probability for all is p < .00]

~

Statistical Procedures
In dlscuss1ng the samo]e it was seen ‘that two of

vthe three schools had a fourth class wh1ch was used as a
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control group. The'datd‘from‘the two schools were first
aha1ysed; Then the data for the two contro] qroups vere
adropped. The data from the th1rd school were combined
wtth that of‘groups Gy Gz_and G3 from the,f1rst tvio
;schools The same'ana]yses were'performed. The results

are reported 1n two separate sections in Chapter Iv.

i Data analys1s for the two schoo] qroup is descr1bed here

The procedure, the quest1ons “and the hypothes15»are
~exactly ‘the same.

“Each aroup in each school was tested three times
using tests IuahdvII,tSihce tests I and Ii are considered
parallel forms‘ of each other, the test_results were
- taken as repeated_measures of the §ame qua]ityl_.The
destgh model was a three‘factorié1‘desiqn'with schooT;
treatment and testing time as the fattoré A three way
'analys1s of variance w1th one. factor repeated was used
to test the des1gn mode]. In order to f1nd answers to
the researth}questions~the fo110w1nq hypothes1s were
Rtested: B Kr:if |
Hypothes1s 1. There is no s1qn1f1cant

difference between the performance'

of aroups 61, Gy, G, and Gg on

tests in fractional numbers.
| Mhen the hypothesis was rejeoted the treatment's
‘mdin effect was-ﬁaohtticant. Post;hoc comnarisons of
-_treatment means were made on pre-test scores of the
‘~groups to determ1ne any or1q1na] d1fferences ‘between the

groups. The comparisons prov1dedvev1dence for the

"hypotheses.



Hypothes1s 1. There is no s1qn1f1cant
difference between mean scores
groups Gy, Gp, G3 and Gg on a
pre-test of'*fractional numbers.

Hypothesis II. There is no significant -
’ ’ difference between mean scores of
groups G - and G, on a-
ﬁ,post{tes% of fract1ona1 numbers.

~.;;ﬁs,</”f’ﬁyp°t“85‘5 III. There is no s1gn1f1cant1,

difference between mean scores
~of groups Gl' G,, G3 and Gy on
a retention test of fractional
_numbersu, ' - o

A second ma1n hypothes1s was the fo1low1ng

Hypothes1s 2. There is no s1gn1f1cant
difference between the’achievement
of treatment groups at the three -
testing periods; pre-test, post-
test and retention test.

8

When the hypothe51s was reJected the testing main
effect was 51gn1f1cant Post hoc comparlsons prov1ded
ev1dence for these hypotheses '

Hypothes1s 1. There is no 51gn1ficant

difference between the mean
score on pre-test and post-test .
} for any of the treatment groups.
Hypothesis 11, Thereﬂis'no Signiticant-A
| ~difference between the mean score

R %r;.‘ on pos¥-t&t and retention test
’ for any of the treatment groups.

A th1rd main hypothesis was that

Hypothes1s III. There is noa§1gnif1cant
difference between the performance.
of students from different schools. -

Rejecting the hypothesis wou]d;indicate o'school main
effect. Post hoc contrasts would 1ndicate where these

'd1fferences occur..
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©  All”analysis were carried out at the University of

Alberta Division of Educational Research Services using

ANOVA 30 and TEST 02, Winer, pp. 563 - 567,

Summary

(%

e

This summary indicates the chronological sequence

~of activities associated with_this research,

(a)

(b)

Early September, 1979, The
development of Test I, Test II
and Teaching Units, .

Late September, 1979. Visit to the
Ministry of Education, -Kaduna State,
Visit to Schools.

First week Cctober, 1979, First
testing. ,

October - November, 1979, Teaching
Units. Second testing.

First week of Necember, 1979, Third
testing, a -

January - Fébruary, 1980. Analysis of - -

Data.

42
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Chapter IV
RESULTS

Introduction

The study was origina11yvp1annea with four schools
in the §amb1e. "Four schools started the experiment,‘but
later one of the schools was closed down due to student
unrest. Of the three‘schools that completed the
éxperiment, two had four classes. One of the four
c]assés was used as a control group. The results of the
data‘analysis are presented in two sections. Section
one deé]s with the two*schools, control group data
analysis. Sectidn two deals with the three schoo}s‘

data analysis.

Results of Data Analysis: Two Schools

The purpose of the‘study was to measure the extent
to which transfer of learning tages:blace between
measure concepts and fracfional number concepts when
’instqution_in both is designed for maximal transfer.
The research question§ were stated in chapter I and
restatéd in Chapter III. The accompanying statistical
hypotheses ﬁere also stated. In this chapter the
" research quesfions'are restated again and the results of
data analysis preSented:.‘

Ques%ion 1. What is‘the effect of stressing

the similarities between linear and
area measure concepts and those of



fractional numbers on the learnina
of fractional numhers?

The experimental groups GI' G2, G3, have already

been described in chapter III. Group G, is simply a

4 ,
control group where no instruction was given. With this
notation the research question is translated into the
following research hypot?esis:
Hypothesis 1. There is no significant

difference between the performance

of groups Gy Go'y and G4 on
fractional number tgsts

The groups were first prleested. After each treatment

a post-test was administered. Then a retention test was

given tﬁree wéeks after the end of instruction..’Table v
shows the mean score of_each treatment group in each
school on the pretest, nost-test and retention tests.
‘The pré-test results show a slight difference between
qi1lthe groups. The post-test scores, however, show a
mar;ed'difference betwéen qroup G1 and all the other I
groups. Except for group Gi'and group 62 in’§chool II,
all the groups actually did better iﬁ the'retention test
than on the post-test.

| 'Arthree wav analysis of variance was performed on
the test scores. The three factors used were school,
treatment and testing effect, that is, pre,‘post and
retention. - The teSt scores were considered as fepeated
measures. The ANOVA 30 programme of the Division of

Fducational Research Services of the Faculty of Education

was used,

44
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TABLE V

CELL MEANS SCHOOL BY TREATMENT, BY PRE,
POST AND RETENTION TEST: TWO SCHOOLS
TOTAL SCORE |

L _—

SCHOOL TREATMENT ~PRE  SD  POST  SD RETENTION SO

G 5.73 ,3.07 14.73 3.39 13.26 5.27
A 62 : 6.32 4,58 7.51 4.59 9.19 5.53
I G 7.30 4,96 7.67 4.92 11.06 = 6.26
Gg 7.07 4.97 7.19 4,26 10.00 6.39
Gy & - 6.92 4,51 15,98 - 3.25 13,27 = 4.40
G 5.77 4,38 8.77 4.68 8.23 5.09
Il Gy 7.53 5,54 . 9,77 6.33 10.65 6.28
Gy - . 7.23 5,81 8.53 6.04 8.77 7.02

The programme required an equal number of individuals

per cell, The numbers in the treatment groups ranged

from 26 to 32. The numbers in the cells were reduced to

26 in a random fashion. Table VI gives a summary of the
analysis‘gf variance. ' \
Table VI shows that school effect was not signifi-

cant; F = 0.18, p < 0.05. But treatment effect was

«

significant F 6.95, p<'0.01, Test time was also

significant F = 134.53, p <0.01. The following effects

were also significant; the interaction of school and

§
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TABLE VI
ANOVA OF FRACTION ACHIEVEMENT SCORES ON PRE, POST
AND RETENTION TESTS: 'TWO SCHOOLS TOTAL SCORE =~

SOURCE _ SS df MS F p

s , ‘ =

SCHOOL - (A) 12,71 T 12.7 0.18 673

TREATMENT (B) 1479.02 3 493.01 6.95 .000

- PRE, POST, RET.(C) 1837.34 2 918.67 134,53 ,000

X B - N17.26 3 " 5.75 0.08 .970

X C '\h%4.38 2 72.19 10.57 .000

X C 1276.71° 6 202.62 29.67 .000

X B XC 26.45 6 4,41 0.65 .694

RROR I (AR) 14181.07 200 : ‘
1T ABC 2731.50 - 400

‘test-time, and the interaction of treatment with test¥
time. Since there waé_no Schoo]-effect, no school by
‘freatment effect, the school by testing.effect was not
considered further, |

The analysis of variance provided enodgh evidence ;o‘
reject the research hypothesis stated above. There was
a significant difference betweén,the treatment means.
These means are summarised in table VI and plotted in
Figﬁre 2. Group G hag the highest mean score of the
;fOUr treatment groups on fhe post-test and retention test.
GrouprG2 did poorer than the Cdntro] Group‘é4 on both‘pre
and retention ﬁests. Gfoﬁp_G3 did better'than both G,
and'G4. |

Since subjects were not assigned to treatment groups
in ény particular order, there should not be any

difference between the performance of the groups on the



TABLE VI -

CELL MEANS TREATMENT BY PRE, POST AND

RETENTION: TWO SCHOOLS

TOTAL SCORE

-

SD

TREATMENT ~ PRE  SD . POST ~ SD RETENTION
67 '6.33 3,90 15.31 3,37  13.27 4.86
G, 6.06 .4.67  8.15 4.89 8.71 5.47
G5 7.42 5,26  8.67 5.77 11.30  6.30
64 7.5 481 7.87 5.73 9.39 .55
FIGURE 2

CELL MEANS, TREATMENT BY PRE, POST

AND RETENTION: THD SCHOOLS

PRE POST

RET °
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A

pre-test, Hence the following hypothesis was tested:
Hypothesis I. There is no significant ‘
. difference between the mean scores
of any two treatment aroups on the
pre-test.
An orthogonal contrast of the treatment means showed
that none of the differences between any two droups was
significant. The hypothesis was, therefore, not

{réjected.- The result of the contrasts is summarisqd

in table VIII.

a

. TABLE VIII

CONTRAST BETWEEN TREATMENTS ON PRE-TEST
SCORES: TWO SCHOOLS TOTAL SCORE

CONTRAST o MEAN  MEAN  dfy df,  F
TREATMENT ©  DIFF . SO (- <

Gy vs G 0.27 . 28,19 1 600 - 0,10 .752

6] vs G3  -1.10  28.19 1 600 1.66 .198

Gy vs Gy - <-0.83 28,19 1 600 0.95 .331

Gp vs Gy  -1.37 28,19 1 600 2.58  .109

G, vs G,  -1.100 28,19 1 600 1.66 .198
63 Vs Gy 0.27  28.19 1 600 ~ 0.10 .752

| In order to test the following hypothesis pairwisé,\
comparisons of‘the treatment means on the post-test were
made. |
Hypothesis II. There is no significant
: . difference between the mean scores

of any two treatment groups on the
post-test.

The comparisons showed that the mean difference of groups

(\



Gy and Go, G] and G3, and Gy and GA Were significant at
p<0.01 level. No other mean difference was signifi-
cant, Hypothesis Il was therefore rejected. The result
of these COmparisons is summarised in table IX. The
order of means was X1 > X3 >72 >Y4 where X~| is the

mean of Gy, X2 of Gp, X3 of G3 and X4 of G,.

TABLE 11X

CONTRASTS BETWEEN TREATMENTS ON POST TEST
SCORES: TWO SCHOOLS TOTAL SCORE

— - ———

TREATMENT  MEAN  MEAN  dfy  dfy Fo
CONTRAST  DIFF . SQ . :

A

600  70.81  .00]
600  60.90 001
600  76.63 1001

G] vs 6o 7.15° ° 28.19
61 vs G3  6.63 .28.19
G] vs G4  7.44 28.19

—t m—d —d nd  cwd - oed

Gy vs 63 -0.52  28.19 600  0.37  .542
62 vs G 0.29 - 28.19 600 0.12  .735
63 vs Gg 0.81  28.19 600 0.90  .342

- Similar comparisons were madé between treatment
-means on the retention test. The hypotnesis tested was:

Hypothesis Il1I. There is no s1qn1f1cant
difference between the mean scores

. x of any two of the treatment groups

\ = on the retention test.

Pairwise comprisons Showed that the mean differences
of the following groups were significant. Gj and Gp,
p €0.01; G, and 6,, p €0.05; Gy and G4, p < 0.01; 6,y
and G3, p< 0.01; G3 and Gg, p <.0 05. Hypothesis III

was therefore rejected. Table X gives a summary of the
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- comparisons, ’The order qf means in this case was:
X1 > X35;> X4 > X\2‘
"TABLE X

_CONTRAST BETWEEN TREATMENTS ON RETENTION
.TEST SCORES: TWO SCHOOLS TOTAL SCORE

TREATMENT  MEAN  MEAN  dfy df, F P
CONTRAST DIFF sQ -

. , . <
Gy vs Gy 4.56  28.19 1 600 28.74 .00
G] vs 63 1.96  28.19 1 600  5.32 .02
Gy vs Gy 3.88°  28.19 1 600 -+ 20.88  .00]
Gp vs A3 §2.60 28,19 1 . 600 . 9.33  .002
G, vs Gg  =0.67 28,19 1 600 0.63  .429
63.vs G4 1.92  28.19 1 600 5.12  .024

Table VI shows that the testing main effect was
~significant. Therefore the second main hypothesis was
‘rejected ’

Hypothes1s 2. There is no s1qn1f1cant
difference between the achievements
of the treatment groups at the three
testing periods; pre-test, post- test

—and; retent1on test. ‘
Let X]i be the mean of C] 0N pre- test Y]Z the‘mean
~of Gy on post-test. X]3 the mean of G, on retention
test. And similarly, fer G2, G3, Ggq te be'YéT,‘7é25
X235 X314 X325 Xg1s Xgzo Xg3. DT K30 < Xpp> Xy
- and Hypothesis 2 1s rejected then
7]] #'Y]2<: 0 is the pretest, post-test difference

X12 - X]3 20 is the post- test, retentmn test
_ difference.“



Post-hoc pairwise comparisons were made of the test

mean scores for each treatment groups.

these comparisons are summarised in table XI.

post tests'

The result of

The pre,

difference for groups Gy, Gy and Gy weire all

significant at the level of p < 0.01.

show that only groUp’G] had a postﬁtest to retention
test drdp;

mean scores on the retention test'

DIFFERENCES BETWEEN PRE,
MEAN SCORES FOR DIFFERENT TREATMENTS TOTAL SCORE

TABLE XI

The other groups actually improved their

The results also

POST AND RETENTION TESTS

MEAN

TREATMENT MEAN df df, F P
CONTRAST DIFF S0 '

: <
X17-X75 -8.98  6.83 ] 200 460,63 ~ .00]
X12-%13 2.04  6.63 ] 200 23.73  .00]1
T91-%22 -2.10  6.83 1 200 25.09 ° ,001
131:-%55 -1.25 6.83 ] 200 8.92  .003
X32-%33° -2.63  6.83 ] 200 39.64 .00]
f21-%a2 -0.71  6.83 1 200 2.89  .09]

The ev1dence from these compar1sons was enough to

reJect the fo]]owwng sub hypotheses

Hypothe51s I.

Hypot

sis II.
difference between the mean

There is no significant differ-
ence between the mean score on the
pre-test and the post-test for any
-of the treatment groups.

There is no significant



score on the postétést and the
retention test for any of the
treatment aroups. ‘
Question 2. “hat is the effect of learninag
measurement concepts on the learning
of fragtional number concepts?
This second question can also be answered by the
evidence obtained from the main hypotheses 1 and 2 and/
. . . A

‘their sub-hypotheses.

Results of Data Analyéis:- Three Sﬁhoo]s.‘

'fThe Seqﬁence»of thi§ sectiqn is exact1y the same aé
the previous section, only in this sectidn‘the-treat-
mént groupé were three as in the origigﬁl designfof'the
‘ekpefiment, There were also three schools in the sample.
Two-éf.the three schools were the same as the two schools
in séction'l. ‘The differences befwéen the two sections
are: | R | |

(a) - The two school sections had a control
| .group, while | o
l(b) The three school sections had more
individuals per treatment.
In this section'SUb-scoresﬁon:c0ncept,vequiva]ehce and
operation are also discussed, |
Quesfion 1. MWhat is'thé effect of stressing
the similarities between linear and
area measure concepts and those of
fractional numbers on the learning
of fractional numbers? :

The accompanying research hypothesis is:

Hypothesis 1. There is no significanﬁ
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difference between the performance of
groups Gy, Gp and G4 on fractional
N number tests. .
TaB]e XII shows the cell means of each treatment in
“each school on pre, post and retentioh tests. As in the
previoug section sometgfoups (G, and 63) actpal]y did

better in the retention test than on the post-test.

| TABLE XII -
CELL MEANS, SCHOOL BY TREATMENT BY PRE,
POST AND RQTENTION:- THREE SCHOOLS TOTAL SCORE

’
Pl

SCHOOL - TREATMENT ~ PRE  SD  POST  SD  RETEWTION SO

R 5.73 3.07 14,73 3.39  13.27 5.27

I G 6.35 4.58 7.54 4.59 9.19  5.52
6 7.30 4.97 7.58 4,91  11.96 6.26

| 6] - 6.92 4,51 15.88 3.25 - 13.37 4,40

I G,  5.76 4,38 8,77 4.68  8.23 5.08

T 63 7.54 554 9.77 6.3 -10.65 6.28
o : Gy . 4.65 4.74 14,96 4,33 - 14,50  6.80
Ir 6, 4,81 2.8 9.08 3.05  9.85 4.32

63  4.69 4.00 12.31 5.48  11.69 5.64

® ~

A three-wgy analysis of variance was perfotmed on
the tgstvscorest The factors were: School, treatment
and tests. Tébie‘XIII“shows the summary of this
analysis. |

The result is similar to.the. tWOjSChO01S'CaSe.

i table shows that ‘there is no siqnichant schoo]

ence. But treatment and testTng effects were .
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sionificant. This was enough evidence to teject

hypothesis 1. The table also shows that the school-

_ testing, and treatment-testinag fnteractfdns were siani-

ficant, Since schools main effect and schoo] by

treatment effect were not .significant, the school- test1nq'

effect Was'nbttdeemed 1mportant‘enough for further
consideration. | N
TABLE XITI
ANOVA OF FRACTION ACHIEVEMENT SCORES ON PRE
POST;AND RETENTION TESTS: THREE SCHOOLS TOTAL SCORE

.

—
- = —

SOURCE = - | 85 df  Ms- Foo'p
SCHOOL - (A) 17.66 2 8.83 0.16 .856
TREATMENT (8) 1724.30. 2 82.15 15,16 .001
PRE, POST, RET. (C) 4414.70 2 2207.35 244.42 .001
A X'B . 28.95 4  7.24 0.13 .972
AXC - 429,40 -4 107.35 11.89 .001
BXC | 1094.95 4 273.74 30.31  .001
AXB XC ~183.10 .8 - 22.89  2.53 ,010
CERROR I (AB) -~ 12798.36 225  56.88 o
11 (ABC) - 4063.89 450  9.03 -

| Table XIV gives a summary of cell means for treat-
ments on pre, post and retention tests.  The means were

blotted'on a graph and shown'in-fiQUrel3,

A.pairwise comparison of group means on the pre-test

was. made to test the hypothesis that:

Hypothesis I. There is no sign1f1cant difference
between the mean scores of any two
treatment groups on thé pre test
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TARLE XIV

CELL MEANS, TREATMENT BY PRE, POST

~ AND RETENTION:

THREE SCHOOLS TOTAL SCOPRE

—

—

POST SO RETENTION:

SD

TREATMENT, PRE  SD
6y 5.77 4.28 15,19 3.72  13.67  5.61
6,  5.64 4,19  8.46 4.39 9.09  5.14
65 © 6.51. 5.5  9.88 5.93 11.48  6.09.
o : .
" FIGURE 3

PLOT OF CELL

MEANS, TREATMENT BY

PRE, POST AND RETENTION§ - THREE SCHOOLS

PRE ..~ POST RET. .



The result of the comparison is shown in table XV. None
of the comparisons was significant. The hypothesis was,

therefore, not refected.

TABLE XV
CONTRASTS BETWEEN TREATMENTS ON PRE-TEST -
SCORES: THREE SCHOOLS TOTAL SCORF

et et ——————

TREATMENT ~ MEAN  MEAN df, df 7 F

P
‘CONTRASTS  DIFF s <

Gy vs G2 0.13 24,98 1 675  0.03  .873
Gy vs Gy - -0.74  24.98 ] 675  0.86  .353
Gp vs Gj -0.87 24.98 1 675 1.19 276

Pairwise comparisons of treatment means on the post-

test were made to provide evidence for the following:
" Hypothesis II. There is no significant
difference between the mean
scores of any two treatment
groups on the post-test. °*

The cdmparisons showed that the. mean difference
between groups G and‘G2 and Gy and G5 are significant.
In both cases p < 0.01. But the mean difference between
Gévand G3 was not significant, p> 0.05. The prder of
means was X 7\')-(37 Xo. Table XVI gives a summary of
the comparisons. Hypothesis Il was rejected. ’

Thé.same order of means was observed in the concept

and equivalence subscore means. The order of means in

the operation sub-scores was Y] > Yz > 'X'3, although
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Y] - Xp was not sicnificant. Table XVII is summarv of

these results,

TABLE XVI

CONTRASTS BETWEEN TREATMENTS ON POST-TEST

SCORES: THREE SCHOOLS TOWRL SCORE
TREATMENT  MEAN  MEAN  dfy  df, F p
CONTRASTS  DIFF S0 <
Gy vs 6 6.73  24.98 1 675  70.73 .00
Gy vs 63  5.31 24,98 ] 675  43.98 .00
G, vs 63  -1.42 24,98 1 675 3.16  .076
| TABLE XVII
CONTRAST BETWEEN TREATMCHT GRQUPS O POST-TEST
CONCEPT, EQUIVALENCE AND OPERATION SUB-SCORES
TREATMENT ~ MEAW  MEAN  dfy  df, F P
CONTRASTS  DEIFF S0 ~
’ <

COTCEPT | ,
G, Vs Gy 4.69 7.15 1 675  120.17 .00
G} vs G5 3.28  7.15 1 675 58.79 .00
Gp vs 6 -1.41  7.15 1 675 10.85  .001
FAUIVALENCE ’
G] vs Gy 2.03  2.88 1 675 56.65 .00
6y vs 63 1.23  2.88 1 675 20,54 .00]
6o vs G3  -0.79  2.88 1 675 8.57  .004
0PERATION -
6, vs Gy 0.17  3.03 1 675 0.36  .550
6, vs 63 0.96  3.03 1 675 11.91  ,001°

0. ©3.03 1 675 8.14  .005

G2 Vs G3
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Pairwise comparisons of treatment means on the

retention test scores were made to provide evidence for’

the followina:
Hypothesis III. There is no significant
difference between the mean scores
of any two treatment groups on the
retention test.
The comparison showed that all pairs of mean
difference were significant, Tab]e XVIII. The order of

L]

means was Y] g 3'(3 ?)?2.

TABLE XVIII
CONTRASTS BETWEEN TREATMENTS ON' RETENTION
TEST SCORES: THREE SCHNOLS TNTAL SCORE

TREATMENT  MEAN  MCAN  dfy  df,  F p
CONTRASTS  DIFF X o -
vs G, ' 4.59  24.98 1 675  32.89 .00
G] vs 6§ 2.24  24.98 ] 675  7.86  .00]
6y vs Gy -2.35  24.98 1 675 8.59 .00

As before, the concept and equivalence sub-score means
’reflected the same order except the operat1on sub -score
where the order was—X1 > X2 > X3. But ] X2 and X2 X3

were not significant.

The second main hypothesisswas:

Hypothesis 2. There is no significant difference
between the achievement of the
treatment groups at the three test1nq
periods: pre-test, post-test and
retention test.

58



TABLE XIX
CONTRAST BETYEEN TREATMENT GROUPS
N RETENTION TEST, CONCEPT, EQUIVALENCE
ND OPERATION‘SUB—SCOREs

C - . . o
TREATMENT ~ MEAN  MEAN  dfy  df, F p
CONTRASTS  DIFF  sQ <
CONCEPT ‘ .
G Vs Gy 2.96  7.15 1 675  47.87 .001
6] vs 63 1.2 7.15 1 675  6.79  .009
Gy vs G -1.85  7.15 1 675  18.60  .001
cQUTVAL EncE | o
G vs G 1.41  2.88 1 675  26.97 .00
61 vs Gy 0.58  2.88 1 675 4,51 .034
G, Vs G -0.83  2.88 1 675 9.42 .002
0PERATIBN | - | | | ,
G vs G 0.18  3.03 1 675 0.42 .520
61 vs 63  0.60  3.03 1 675 4.68  .031
G vs G3 0.42  3.03 1 675 2.3 129

Table XIII shows that the testing main effect was
significant. Therefore the hypothesis was rejected.
With the notation of the previous section pairwise compa-
risons were made betweén means of different treatment
groups on the pre-tést, poét-test and retentioﬁ test. The
following mean differences were significant at p-<.0.01
lTevel, Y]]-Y]g, Yz]-Yzzand X—3'|-3(-32. |

The mean difference of Gy Xj7-X72 had the.highest
absolute value. The next higﬁest was the mean difference
of G3 then Gg; As in the two school control group case |
the mean.score of Gy dropped from post test‘to retention,

Y]Z-Y]3‘7'O. But G, and G3 improved their mean scores
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on the retention test, Y22~fé3 < 0 and X37-X33< 0.

/
/

/

These results are summariseg in table XX.

-

TABLE XX

CONTRAST BETWEEN PRE, POST AND RETENTION

TEST MEAN SCORES. OF DIFFERENT TREATMENTS:

THREE SCHNOLS TOTAL SCORE

TREATMENT  MEAN  MEAN  dfy  df,  F P’

CONTRASTS DIFF. $Q | <
Ty1-X92 - -9.42  9.03 1° 225 383,46 .001
X12-X13 1.51  9.03 1 225 9.88 .002
£21-%22 -2.82 9,03 1 255 - 34.36 . 007
X22-%23 -0.63  9.03 1 225 1.70 193
X31-%32 -3-37  9.03 1 225 49,10 .00y .~
%32-%33 -1.55 9.03 ] 255 10,39 001

The evidence from these comparisons was sufficient to

reject the fo11owinq sub-hypotheses

Hypothes1s

I. There is no s1qn{f1cant difference
between the mean score on the pre-test
and the post-test for any of the

..treatment groups.

Hypothésis

Question 2.

This second question can also be ansWered by the

II. There is no significant d1fference
between the mean score on the--post-test
and the retention test for any of the
treatment groups.

\lhat is the efféct of learning

measurement concepts on the learning
of fractional number concept?.

)

evidence obtained from the main hypothesis 1 and 2 and

their sub-hypotheses. P



In the next chaptef, the results of the two sections
are éummatiséd. Their implication are discussed and
conclusions arrived at. Suggestions for further research

are also made.
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Chapter. V
SUMMARY, COMCLUSINNS-AND SUGGESTIONS:
“FOR FURTHER RESEARCH :
Introduction

The phrpose of this,sthdy was to measure the trans-
fer'effects'of measure concepts on the learnina of fract}.
ional numbers. Instructioha] units were desidned and
taught-to a samp]g of Grade Seven students. Instruct-
ional units consisted of a sequence of linear measure,
area measure and fracfiona1~number topics.‘ Thg seauence
design emphaéized the similarities between these topics
where any existed. Instructional unit two_@onsisted of
‘a review of the‘topiﬁs in unit one. The review was hased
on a standard e]emehtaryvschooj texthook, The Oxford '
Hathematiﬁs Series. InstructiénaT unjt three consisted
of the topics ofv1inear andvaréa measure tréated in unit’
~o;\e. A fourthAqroup receivéd no instruction. Pefore
instruction started, all the qroups were pre-tested with
- a %ractiona] numbef achievement tesf.v A parallel form
of the pre-test was uséd at the end of instruction as a
post-test. The pre-test was then used as a reténtion'
test.sixiweéks after instrucffon.

The results dfrthe tests were ana1ysed using
analysis of varidnce methods. Post hoc comparisons of
group means were pérformed to test the significaﬁCe of
differences between the ‘aroups. The‘re§u1ts of.the

analysis are summarised below.
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Summary of Results: Two Schools

- Group G

1 which was taught 1nstruct1ona1 ‘unit one is

here referrred to as transfer qroup. Group G, is here

referred to as the review aroup. Group G which received

1nstruct10n in measure concepts only 1s here referred to

as the measure group. Group Gy which rece1ved no -

instruction is here referred to as theicontrol qroup.

“The result of,data_anaTyses showed that:

1.

7%

" measure qroups were not

Treatment and testing effects were

" significant, p €.001, School

effect was not s1cn1f1cant p  .673.

The school and test1nq 1nteract1on
was sianificant, p & .001, The

treatment and testinag interaction

was also significant, p < .001.

The mean difference between all the.
groups on the. pre-test was not
significant, _

The transfer group performed ,
significantly better than the review-
group, the measure -aroup and the
control group on & post-test of

fractional number achievement, p < .00,

The performances of thea§¥View and

, | iagnificantly
different from that of the control

aroup on a post-test of fractional .
number achievement, p =< .735 and p < .342
respect1ve]y C

‘There was no s1ﬂn1f1cant difference
" between the performance of the review and

measure groups on a post-test of frart1ona]
number- achievement, p < .542, - '

‘There was a siqn1f1cant mean difference

between the performance of the transfer
group and the review group on a retent1on

_test, p < .001.

There was a s1gn1f1cant mean d1fference
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between the performance of the
transfer .group and the measure
aroup on a retention test, p < .021.

9. There was a significant mean
difference between the performance
- of the. transfer group and the control
group on a retention test, p < .001.

10. The difference between the means of
the review and measure groups on the
retention test was s1qn1f1cant
p <0.002.

11. The difference between the means of
the review and control groups on the
retention test was not s1gn1f1cant,
Tp o =<.429, '

12. The difference between the means of'
the measure group and the control
group was significant, p =0.24.

<

Ihqbaées 4 t0'12 above, the mean of the transfer aroup
waﬁ‘higher than the means of all the groups’on the post-
test. The measure aroun mean was h1qher than the mean of
the review and control aroup.on the post test. The order
of means from the highest to the lowest was transfer

" greup, measure qroup, review grodp and contro1~quUp.
~The 6rder of means on the rétenﬁion test was transfer
.d?odp} measUre,qfoup, controTvqroup, then review qrdup; :

13, The differences between the mean
pre-test and the mean post- -test scores
were significant for transfer qroup,

p .001; review qroup, p < .001,
measure group, p = .003 but not for
the control group, p =.091,

14. The differences between the mean
post-test and the mean retention
test.scores were significant for
the transfer group, p =< .001, T
the measure group, p = .001, but -
not for the review aroup, p < ,184,
nor the control gqroun, p =<-,091. -



Summary of Pesults: Three Schools
In this section the control group G, was dropped and
the review qroun Gg was cOnsiderea_as a conceptual con-

trol. The results of data analyses were as ‘follows:
1. School effect was not significant,
p = .856, but treatment and testing
-main effects were significant, p = ,00]
for both. E

2. There was no significant school treatment

" jinteraction, p < .972 but school testino
and treatment testing interactions were
significant, p = .001 for both.

.. 3. The mean difference between all aroups
on the pre-test was not s1an1f1cant
p <= 873 .353 and [276.

4. The mean differences hetween the
transfer aroup and the review and
measure qroups on a post-test of
fractional number achievement were
significant, p < .00%.

"5, The mean difference between the review
and megsure group on a post-test of
fractional number achievement was not
s1nn1f1cant, p < .076.

6. The performance of the transfer aroup

on- concent and equivalence subtest of the
post-test was s1nn1f1cant1y better than
that of the review and measure aroups.

The transfer group did not do better
than the review oroun on the operation
sub-test, The measure aroup did

hetter than the review group on all
sub-tests.

7. The transfer qgroup performed significantly
befger ‘than the review and measure aroups oOn
a tention test of fractional numbers. The
performance of the measure groups was better
than that of the review qroup on the same
test. . vV @

§ 8; The performance of the transfer aroup on the
concept and equivalence sub-tests of the
retention test was sianificantly better than

: . o
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the review and measure qroups., The
performance of the aroups on the
operation sub-test of the retention
test was not sianificantly different.
The measure qroup did better than
the review group on both the concent,
and equivalence sub-tests.

9. The differences hetween the mean
pre-test and the mean post-test
scores were significant for all
groups. The mean differences
between post-test and retention
test scores were significant for

the transfer and measure qroups
but not for the review aroups.

Discussion |

' The first thinas one notices about the results of
the experiment are the f011ow1ng. There was no signifi-
canf difference befween thefméans_of the groups in the -
'pre-test; A1l groups improved'their tota]ﬁécoreé‘from thé
Qretestvto post-test. 'The measu}e; review and coﬁtro]‘
’grdups héd ﬁigher scores 1n‘the retention test-fhén on

‘the post-test - The transfer group had the lowest mean in

the pre-test and the h10hest means in the post and reten-

tion test. But there was a drop4in the mean score of the
transfer group from the post-test'to the rétention teSt.

The resu]ts.were the same in both the two-school-control

~aroup, and the three school group. See Tables V and VII,

" Tab1es XI1T. and X1V,

These results were duplicated in a]] the three
schools. Initially more than one school was chosen for
the experiment for two main,reasons. First the location

of the school was'thought to be_a'factor because of the

LY
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eXpected d1fferences between rural and urban schools.
Secondly the number of schools 1ncreased the size of the

sample in the study. But it has a]ready been pointed out

"that the students used in the study were new to the
schools and they also came from a11‘over the State. For

this reason rural-urban classification was not considereq

as‘a‘factor in thefexperiment; This. has been subporte¢
by the results since neither sch001 main eftectnor'schbo%
treatment 1nteract10n were s1gn1f1cant Since the settino
of- the eXper1ment was the same in eat% schoo]'this fabt
could be con51dered as three rep11eat1ons-of the‘
eXperiment | ’

The experiment was conducted at the beglnn1nn of the
school year with students who had come from a]],oVer the
State. The envwronment was necessarn]v new and

unfam111ar. Since all students have had 1nstruct1on in

fractional numbers in primary?egho%g the increase -in

el

subsequent performance may be a reflection ‘of some

memory effects, Besides the retent1on test is exactly
i

the same as the pre- test wh1ch is a para11e1 form of the
&

post-test. Also two of ‘the three schools used were '

,boarding'schools. Discuss1on.of what went on 1nmc1ass

was -possible dur1ng preparation time.

‘The increase 1n scores could not be due to

'1nstruction in measure or fractiona1 number concepts

between the post -test and the retentio test. The

teachers were. told not to teach anything re]ative to ‘
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 these topics. Their reports and observation-showed'that
_this was” the. case for the control aroup durinq.the_expeQ.
riment the measure qroup\after comp]et1on of the
; measurement topics and all aroups after the post- test
The t0p1cs covered during these times were review of
tOpics in alaebra and operat1on with 1nteqers.. In any
f case, the performance of the transfer group was sign1f1-
"cantly better than all the qroups on both the nost and “sgj
~retention testsAand in both the two and threetschools
1sett1ngs. The performahée of'the measure qroup was
s]ight]y better than those of the rev1ew and contr01
group. The contro] groups performance was a]so slightiy
:better‘than that of the review. group But these
differences were not siqn1f1cant

eThe genera] performance of the students in a]i\
vgroups was low. This could be due to the unsett]ed
‘vnature of the per1od when the exper1ment was conducted
When primary 51x students were used to p1lot the tests in
their normal: schools their performance was higher, see .
tab]es IT1 and IV. The teachers a]so noted the fol]ow1no
. physical problems in all the schools:
1. There were not enough cha1rs to seat all

the students at the beginning of the

experiment | o
2. There was always a loss of.teaching time
' before students settled down. after

break.

3. - In the day school students were t1red
- after a long walk to school,

%
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4, Some classes were scheduled after
physical education classes or late
in the day.
EXcept for the walk to school the problems were common to
all the schools. | | | '

The observed difference between the treatment qrouos
cannot be explained by the students prGVlOUS knowledqe
in fract1onal numbers. for a number of reasons :First..
the'assignment of students,to classes waS“not‘done
according to'abilltv.:esegbndly, the aroup that revjemed.

measurement and fractlonal‘number conteptsishould have

~done- better than all the other groups, especiallv the

control group got only did the transfer qroup perform’
signlficantly better than all the groups, the me as ure

group did sliqhtly better than the review group: 'One,

:would have expected the review qroup to do better. than

%d

“the measure grOUp S1mplv because the latter was not

taught fract1onal %gmber concepts.
A simple perusal of 1nsé;uctional un1ts I and II
would indicate that there was nothing-about-the transfer'

unit which was novel and unusual tm sensit1se the group /-

‘about. the experiment In both cases materials and '

A

.dlagrams were used in 1nstruction It was not unusual

for teachers from outside the schouls to come and teach

" in these schools. because . the unlversities and the

Advanced TeaChers Colleges are always placing their

students 1n these and other primarv and secondarv schools

1]
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for teaching practice and research, Neither the schools
nor the students volunteered for the exneriments,°on1v
the prinCipals and the mathematics coordinators and
teachers were aware that an experiment was takinq place.
Also ;tudents were taught in group;_which would rémain
‘their cJassee for the rest'of the cime they were in these
schools. Therefore, novelty of experience could not be
used as explanation of the observed cains of the'grcuns
or the differences between them. )
‘The‘numbers of studencs per treatment cells'nere
different. This was not due to Student;,dropping out of
the classes. These numbers Were of those students who
reported to school at the time the expertiment started.
Those who reportéd later were assigned to classes on the
basis of which class had_ava?lable eeating faciiities.
Those who were noc there at the beainning of the
'gxperiment were not included in the results.
S § ¢ will also be noted that in both the two schoo]
;nd the three school nroup, there was no school treat-
ment interaction. But in both groups there were school-
tecting and treatment-testing interactions. The school
and test interaction\woulh imply chat'there were
characteristics of the schools that caused the tests to
' be more effective there than they would be in a larger.
population of schools. But the students that participa-
ted in the experiment were ‘at }hese ‘schools for'che

first time. ‘They were drawn from primarv schools all



over Kaduna State. Thev had not been at these schools

‘long enough to have acouired any characteristics

peculiar to the schools. Two of the schools are in

villages away from Zaria City while only one is in Zaria

, Cify. The posting of s;udents to secondary schools away

from their homes is a common practice a]f over Nigeria.
fhis is because there are ndt enough secondary_schbo]s to
enable a student to attend one in his or her home
environment., Therefore a schoé]-test interaction effect
would not 1imit the.applicatibility of these results to
simiiar form one c]asses in”other secondary schools.

A test-treatment interéction would indicéte,a_
sensitization of pre-test to the different treatments
given. The tests used (Appehdﬁx B) are similar in form
and contént to the ones’used,by the West African
Examination Council which conducts a common entrance
examination from primary schools to a]]_secondar} schols
in‘Nigerfa. 'Studénts<weré sélected for secondary educa-
tion on the basis of the examfngtion in Engfish and
Arithmetic. There was nothing unusual about the tests.
Therefore, any testAtréatmént or test-school interaction

effect would indicate that similar thing would happen

with students from other schools in the state or the

country. Campbell and STanley (1966) stated that:

"But in research in teaching, one is
interested in generalizing to a setting
in which testing is a reqular phenomenon,
Especially if the experiment can use

*
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regular classroom examinations as Os, ¢
(observations) but probably also if the
experimental Os are similar to those
usually used, no undesirable interaction of
test and X (treatment) would be presented,"
p 18.

On the basis of the results of the experiment, and
the above discussion the following conc1usiohs}can be

drawn.

Conclusions

1. That the transfer group performed /
significantly better than the review
. group and the measure qroup on a
post-test of fractional number 1earn1na

2. The transfer group performed
sianificantly better than the review
and measure agroup on a retention test
of fractional number learnina.

-3, The performance of the transfer aroup
was better than that of the review and
. measure groups on fractional number
concept and eauivalence sub-scores of
both the post-test and retention tests.
But the performance of all daroups was
not different on the operations sub-score.
4, The performance of the measure and review
groups were not siagnificantly different on
a post-test of fractional number learning.
But the measure group did significantly
better than the review group on a
retention test of fractional number
Tearning.

5. The measure groups performance on the
concept, equivalence and operation sub-
scores of the post-test of fraction number
achievement was significantly better than
that of the review group. This différence
was the same on the retention test excepnt
for the operation subscore.

6. The trend of the results were the same
in all the three schools involved in
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the experiment. This could be
considered.as three replications
.. of the experiment

The following observations were recorded by the teachers
that taught the trahsfervand review groups:
1. Students realised the need for standard

unit of measurement after using paces,
+hand-sp and foot-steps as units of

¥

2. The need fori smaller units of measure
was realised when things that were

3. Students were able to find areas of
rectangylar shapes by covering and

- using the area rule. But problems

- occured when the shapes of the figures
were non-rectanqular,

4, Students were unable to relate the
measurement of smaller distances in
class to lonner distances outside of
class.

5. Some students could not see the eauivalence
of the following subdivision of area:

6. Some students responded to shaded
region of the followina fiaure as
]l instead of 1: .



7. Some students solved addition and subtraction
"problems with simple unit fractions by
finding the least common multiple of
denominators instead of by findina equivalent
fractions, for example, 1 1 would be done

as follows: R ¢
1 1

T+T

2 +1 _ 3

I

The above conclusions suggest that the research
' quesfions-stated in Chapter 1 coy1d be answered aé
fo]]bwsf | ‘
Question I. What is'thevefféct of stressing
similarities between linear and
area measure concepts and those of
fractional number on the learning of
fractional number concepts?

From the results of this study it wouldlseem that the
~effect of such an emphasis is fignificant for\transfef of
measurement»ideas in theziéarning‘of fractiohéfanumbens.
EmphéSising these similarities in 1nst#Uctionaf'deSign
does a better job than a simple review of the cdnepts.
'The‘1earnihg that takes bléce inrsuch a setting is also
retained much better. 'Thq,inStrﬁctfonal de#ign is moré .
effective in develeping frac?iona] number concepts and
“equivalence though not more éffective in déve]oping
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operation with fractional numbefs than %ther desians,
“Questions 2. Nnat is the effect of learnina »
measure concepts on the 1e%rn1nq of -
fractional numbers? '
~ The results of this'experiment do notjallow us to
suggest that this method does a better job of teaching &
._fract1ona1 number SpﬁEepts than a review of measurement}
~and fractional n&ng£concepts.v But the results do T
indicate that a des1gnmnh1ch emphasises the s1mi1ar1t1e§
of the measurquoncept and fractional number concept is
likely ta do a better job of transfer to fractional
‘number concepts, even if the fractional‘number concepts
are not taught, than one wnich reviews both measu}e_anq
fraetional concepts. The_design"a1so helps 1n developing
the basic‘concepts of‘fractionel numbers and equiva1ence
| The results of a number of pilot studies Payne (1976)
show that measurement concepbggiye a useful basis for N
_1nstruct1on in fractiona] numbers. Owens (1976) has shonn
that the 1earn1ng of fractional number concepts is en-
hanced when area models are used as a basis of instruction.
Babcock (1978) has shown that there is a relationship

between basal measurement eoncepts and fractional number

-'_,._;-_c ow th at -

learning in three grade levels. Her regubk
without delibrate emphasié, the relett;v. .iifetweenuthe .
structures of measure -and fract10na1 nim-* fﬁ'ievement

{n children was 1ack1ng unt¥ ] grade 5. Such a re]ntion-;,ﬂ
ship existed at that level. In this study the>effect of -

de11brate1/ teaching fractional numbers as measures was



tested compaked with the teaching of measure algne and
~more Qrad1t10n61 ffactiona]_number ihstructiona1/
curﬁicu]um pattern., The results Supports Babcock's
findings., The resu]ts also suggest that these simifari-
‘ties and relations can be utilfseq in déve]opinq curricu-
tum materials for instfuctfon 1ﬁ fractional‘numbérs and
how this could be done. - A gimp]e-review of measuremént
concents does noé‘seem to suffice. A concious effort
"should be made to emphasize similarities and point out
différences between,theftwo'sets of'conebts.’

) b '
- Suggestiong*for Further Studies - ~

Many séudies are squested as a result of this

1nvestigatt6n. In this investigation bothblinear and
aréa’measure con;épts'were uséd to study transfer to
fractioné1‘ﬁum5er Iéarn{ng. One study could investigate
a linear measure, ffattionalbnumber sequence agaiqst an
area, fractionél number sequence to see which‘is better

in developing initial fractional humber-concepts.' The

study could be conducted 1nfthree grade levels (four. six

and efght for}exémple) to see if there are any .
,develqpmenzh]‘qutors involved. .

In this\study~achievement in measurement was not -
measured. A simjlé( study could be éohductedlwhéré tests
of measurement congebts similar to}Babcock'; (1978) Test
of Basal\Méasﬁfément Conqepts édﬁ]d be>givén-after

instruction in measurement, A test of_fka;tiona] number

-

¥



achtevement would bevoiyen at the end-of instfuction.
The study would try to find out how achievement in
measure concepts reiate to achievemént in fractional
number concepts in an instructional setting‘which
emphasizes the simiiarities of the two concepts.

The resuits of this study indicated that there is a

' 3
treatment test interaction. The tests presented fract-

fonal numbers in linear and area modJes. To Study the
effect of this interaction, a. So]omon four group design
could be used to study the effects of pre- testinq on. \

fractional number achievement.
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TOPIC OUTLINE, OBJECTIVES\\

AND SUGGESTED ACTIVITIES FOR .

LINEAR MEASURE
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1.

w

‘EQuiva]enEé‘
(a)
(b)),

Properttes of equ1va1ence relation.
( i) A rod has the same 1enqth with 1tse1f

(ii). If a rod A has the same length with
; ~ rod B then rod B has the same length
~ with rod A ‘

(#41) 1f rod A has the same length as rod B and
" -~ rod B has the same length as rod C then
rod A has the same length as rod C.

ordgr relation is “"shorter than" or "longer
than". ¢ :

FPrbpertﬁes of the order relation:

(i) If rod A is shorter than rod B then
rod B is longkr than rod A.

(ii). If rod A is shorter than rod B and rod
- B is shorter than rod C then rod A is
“shorter than rod C

- (i) .Given any two rods A and B such that A

(b).

is shorter than B then there exist rod
C which is longer than rod A but shorter
then rod B. ,

fOperatioh

(a)

Join two rods A and B and find a third rod C
with the same 1ength as the combined ]enqths
of ‘A and B . A

-

Properties:

(i) The combined lengths of rod A joined with
rod B is the same as the combined lengths
of rod B joined with rod A.

(ii) The result of joining the lengths of rod
A to rod B then to rod C is the same as
joining the lengths of rod A to the.
combined lengths of rods B and C.

Equivalence relatioh:is "has the same lenath as"
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(iii)- Given a rod A and a set of rods all equal
- . in 1enqth to rod B then a certain number

0f ‘B-rods joined end-to- end will be .
1onoer than rod A IR

Function; Un1t
(a) Determine a un1t‘e1ther standard or non-
standard. g
| ( : iy v
(b) Use the unit iteratively ‘to ass1gn a natura]
number to a given rod’ by counting .

(c) Properties:
(i) Congruent rods have the same length
* (ii) The combined length 1 of rod A and

B is the same as the length r of
rod A p]us the length t of rod .B.

’ That is'1'=1r + t S ;;1
(i11) For~ﬂ q1ven unit not every rod hagj;’\\\f\:>"

whole number measure of lenath. That
~is there are some rods whose length
cannot be measured by a particular
unit a.who1e number of t1mes

(iv) D1ff§}ent units aive different .
measures for the same rod.

£

Objectives

to:

1.

2.

3.

4.

iteratively,

At the end of this unit the sthenfs,shoqu be able

?

Determine the equ1va1ehce of -a j1ven set of rods
(or st1cks) using the equivalence relation "has
the same length as". . ‘ _ -

‘Decide which rod (st1ck) is longer or shorter than

~the other among a given pair, * Make similar compari-

son given two or more sticks using longest and -
shortest where appropriate. And make these compari-
sons physically and or p1ctor1a1ly or diagramatically.

Jo1n two or more rods and determ1ne another rod whose
length is equivalent to the length of the combined:
rods. Do this using sticks and or line diagrams.

Assign a number to a given rod using a given unit
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\ 5.‘5Use a metre st1ck S measurlnq the lenaths of
‘ obJects 1n metres and centlmetres

_6; Order lenqths of obJects measured in, the same un1ts
. and in dwfferent units.. -

7. Add and subtract two measurements when both are in
the same unit and when they are in d1fferent units.

Suggested Act1v1t1es

T, Give students sets of st1cks. Make sure that
~ there is a large number of sticks of different
.lengths ‘and large nugber of sticks of the same-
~length in each lepoth set.  For example, make a
co]lectionfof se¥s of st1cks made up as follows:
B 100 Scem st1cks
50, = 10cm sticks
'40,‘ 15¢cm sticks - :
20, - 20cm sticks " C
10, . 25cm sticks -
- 10,  30cm sticks
Each student should have a set similar to the one
 above. Compare sticks by putting them side by s1de
to determ1ne those of the same 1enath.

Make the f0110w1ng compar1sons:

Y

Stick A - \\ —

. Stick B

A has the same length as R 1

Does B-have the same length

A has the same length as B

B has the same length_askc

-

Does A have the same length as C?

‘l8.9 ‘. :
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Make these compar1sons using actual sticks and in

“diagram form on the blackhoard and on paper.
' Emphasize that two sticks are "equivalent" because

'they have the same lenqgth'. _Make sure .some of the
sticks are d1fferent1v coloured and of different
N

th1ckne§s t

, G1ve students a-set of rods of different length.
Compare physically and by using diaarams .on the
board to decide which stick is longer or shorter,

Put the sticks in order according to length, from

“the shortest to the Tongest.

‘A is shorter than B, therefore B is

. A s shorter than B, B is short;r‘than C,
therefore A is B than C.

7

‘Using the same set of sticks above,.the
fo]low1ng demonstratlons can be made:

1. Join two 5em sticks to compare w1th a 10cm
' 'st1cL

2. Two 10's to‘COmpareewith a 20

3. Two 15'5 to compare with a 30

4., Three 5's to-compare with a 15

"5, Four 5's to compare with. a 20

1

Emphasize the fo]]owino“
(a) Take a red, R, 5 and a blue, B, 10,
- show that. R Jovned with B-is the same as
B with R both being equivalent to a 15.

PR
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(b) Take a red, R, 5; a blue, B, 10 and a }
a yellow:Y, 15, Show that jdining R and
B then Y is equivalent to joinina B and
Y first and then R, both beinq equivalent
to a 30 '

5R 108

15 . _15Y,
30

‘_ 10R i 15Y

5p . o 25

30

¢

Take a'30,'two.15$. three 10s and six 5s. Arrange
them as follows - ’ -

10 .10 0

15. ’ 15

This shows that a 30 stick can be made up in many
ways each of which is equivalent because they have

~the same length as the 30 stick. Point out and
emphas1ze the followinag:

(i) A 30 stick can be made up of two 15



sticks. Both sticks are of equal
~length. .~ - [

(ii) A 30 stick can be nade up¥f three -
‘o ten sticks, Each of the smaller
! o sticks is of equa] -lenqgth.

(iii) A 30 stick.can be made up of six 5- st1cP
: Each of the smaﬂ]er sticks are of equa1 .
1enath “ :

These facts are 1mportant in both measur1na and later
in fractional numbers

Take a 10 a-15, a 20, a 25, and a 30, Ask
students. to arrange them in order of lenqgth from
shortest to longest. Compare any two. - “hich is
longer® - By how much? Students should join 5-
sticks to make equ1va1ent lenaths fdr the other
as follows: :

two 53 . i /r _‘ ’

R three 5s R

x four 5s

a~ " e a - {;F
five 5s :
. A el A - A —
six 5s

Therefore 2 can be assigned toqug A
3 can he assigned to rod B
4 can be assigned togrod C
5 can be assignegd to %od D
6 can be assigned to rod E '\1

The 5Qrod is the unit, It is used. repeatedly to
measure the other rods. .

- Ask students to use either their steps, feet,
strides, arm span or hand span to measure lengths of
classroom walls, tablgs, desks, etc. -Point out the
‘follow1ng
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1. Different units measuring the same
" length give different measures.

2. Some units are more convenient for
~ measuring than others, For instance
it is better to use arm span to ,
measure classroom wall than foot. #

The first poin® is similar to the fact in fractional
numbers that two fractions are the same because they
represent the same number (6r lenath of a line). The
first and second points suggest the use of a standard
‘unit like the metre. ' .

Use an unmarked metre stick. Ask students ‘to
‘use it to meadure the lengths of certain things.
Make sure you have things whose lenqths are .a. whole
number multiple of the metre. Then measure the . ,
length of things whose length is more than one metge
but less than two metres. Discuss what to do -with
the remainder. Bring a marked metre ruler and dis-.
cuss the centimetre solution. Poipt.out the followdinag
facts: ‘

1. The metre is the unit.

2. In order to use it to measure smaller
things the unit is subdivided., g

3.  The subdivisions are all equal. There

are one -hufidred of them. Each one is .
called a centimetre or one hundredth
of a metre, ' | _ e

Point out also that the above facts are exactly the
way fractions are derived. A whole unit subdjvided
into equal numher'Qf parts, and some parts t&en.
Make a summary 3j/the following: -

1 metre =100 centiimetres
A el
half a metre = 50 centimetres :
3 e

Decimetre = 10 centimetres

A half metre is a metre divided into twoe. A deci-
metre is a metre divided into ten equal parts.
Therefore 1 metre = 2 half metres = 10 decimetres =
100 centimetres. ~All these are equal because they
represent the same length.. ' ,
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VI« .'Use"a metre'rJTe.to measure two walls of the £
classrom. Report the measurements in metres like:

HaJl A is 4’metres

e

Wall B #s 5 metres |
"Therefore wall B is lonager than wall A, Rgbeat the
activity with other measurg. Now measure the length
of ‘an object in metres and of another object in -
centimetres. Assumé the following results:

o o

Object A 3 metres

Qb}ett B-250 centimetres.
: . 1 .

Which object is. longer?

Nd'compariéon can be made here unless the units of ,
measurement are the same. We can either convert
length of A to centimetres or length of B to metres.

Object A is 3 metres. FEach metre is 100
: > : - ‘
centimetre. Therefore object A is 300
A “~
centimetre lonq,

300 > 250. * Therefore objec: 7 js longer than
object B. What is done here is similar to comparina
fractions.1 If two fractions have the same denomina-
tor, then they can be compared. But if the denomina-
tor is different then the comparison is not possible
unless they are made the same.

VII 1.  Measure the two objects A and B in metres.
Say A is 4nm long. B is 9m long. Jein A
and B. Find their tombined lenath,

. A N B -

aw - s5m
9m‘

Tength A + length
2.  Measure two objects

length ¢

]

340cm, .

length D = 5p

Y~



. C R : D . .
340cm i - 5m
? Y
Convert 5m to cm. Sm = 5 x 100cm
' = 500cm

—

Therefore Lsngth C + 1enqth D = 340cm + 500cm
. =340 + 500cm = 840cm

3. Measure objeCts E ahd F N

-1ength E = 30cm | L
‘ v length F = 25cm ' v
oy ~ length E + length F = 30cm + 25cm ‘
' : ’ = 30 + 25cm = 55cm B

X £ I - |

30 A 25 .
0 — 50 55 100
o

4. Measure objects G and H

length G = 40cnm
length H = 3 decimetres

"therefore length G gﬁlength H = 40cm + dcm
) o IR
~convert 3dﬁvto cm 3dm =3 x 10cm = 30cm

40cm + 30cm

therefore lenath G-+ length H =
\ - . = 40 + 30 cm
= 70cm

The, fol]ow1ng points shou]d be noted 12f¢heSe four
act1v1t1es .

(a) Adding Tength is pUttfnq the obJects i
end-to-end agd determining the Combined
lenqth

“(b) If the lengths™of the p1eces are in the
same units, simply add the numbers,

(¢) If the un1ts are not the -same, they have“
“to be made the same by conversion before
. addition can. take place.

»



S \
- N -‘
_—

9 .

5: Measure objects A and B
length A is 5 metress
length B is 3 metres -
"By how much is’A longer than B?

length A - length B = 5m - 3m ~ :
S = (5-3)m = 2m
6. Measure objects C and D
length C is .370cm
length D_is 2m '
Which is taller and by how much7

}convert 2~metres,to centimetres
2m = 200cm

1ength'C.- lenqth D = :
o= (370 - 200.‘)cm = 170c¢m

7. Measure objects E and F i Y
length £ = 30cm » ‘ ]
~length F = 20cm -

How much longer is'Eithén F?

0 10 20 30 40 50 6070 :so 90 lgo

[ 1 v . .
.30cm -'20cm'

»1ength-£ - length F L
. (30 20)cm = 10cm

- 8, ‘deasure objects G and H.
~length G is 40cm
"~ length - H is 5dm
which is longer: and by how much?
-6 40cm :

P

'H _f 5dm

q & a a N VIR 1 e _a —— a e

0 10720 30. 40 50 100
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: \gonvert 5dm to cm. 5dm'= 5 x 10 cm
o L “ = 50cm
Jength Hf - length G = 50cm - 40cm
: = (50-40)cm = 10cm
The following points should be ﬁoted:
g ¢
(a) ‘Subtractihg length is putting objects
end-to-beginning and determining the” 5
difference. . | g : }
(b) If the lengths of the pieces are in the d

(c)

same unit, simply subtract the numbers

If the units are not the same, they have
to be made the same by conversion before
subtraction can be done. '

These facts together with the gnes noted earlier ate
similar to those in adding and subtracting fractions,

For. fractions the facts are:

¥
n

To add two.fractions if the denominators

(1ike units) are the same add or o o
subtract the numerators (like the numbqg e
in measurament). Co ‘ -

If the denominators are not the same’

"make them same (conversjon) and then:

add or subtract the numerators.

S



TOPIC OUTLINE, OBJECTIVES
AND - SUGGESTED ACTIVITIES FOR
"AREA MEASURE
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Note: Regions referred to in this section argh
either rectangular or can be made into
rectangular shape by a finite number of
cuts and rearrangements.

Equiva]ence
(a) Equivaience relation is "has the same area as"
(b) Properties of’equiva1enc§ relation:

(i) A region has the same area as itself

(ii) 1f region A has the same area as region
B then reqgion B has the same area as
region A. .

(iiji) If reqion A has the sSame area as region
B and region B has” the same area as
reqgion C then region A has the same
area as region C. _

2. Order
(a) Order relation is "has less area than"
(b) Properties of order relation: .
(i) If region A has more area fhanJregion
B then region B has less area than
region A.
(i) If region A has less area than region
‘B ‘and region B has less area than
region C then region A has less area
than region C. u
- {(iii) Given any two reqions A and B such that
A has less area than B, then there exists
a region C which has more area than
) region A but less area than region.B.
Operation

3.

- (). Jo1n two cont1guous regions A and B and find .
{ a third region C which has the same area as
" the combined area of A and B.

(b) Properties:

(i) The combined area of regions A and B is

)

-3

99
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the same as the combined area of regions
B and‘A

(ii) The combined area of region A and B

' joined with region C is’ the same as

the combined area of region A joined

G'with regions B and C.

(iii) 6&iven a region A and a set of regions
all of equal area to a given req1on B
then a certain‘number of B regions
joined end-to-end will be 1arger in
area than region A

prig

. . \
4, Function
(a) Determine a square unit
(b) Use the unit iteratively to cover rea1ons,
‘count the number of repetitions and assian
that number to the area of the region.
{c) Propert1es: |
(i) Congruent regions have the same area
(ii) The combined area m of reaion A and
B is the same as the area n of A plus
the area s of B. That is m=n + s,
(iii) For a given unit _not every region has
a whole number measure of area. That
js there are some regions whose area
cannot be measured by a particular un1t
a who]e ‘number of times.
(iv) Different units aive different areas |
for the same region. /

0b3ect1ves

-

At the end of this un1t the student whould bhe ab]e,/
to: J

1. Sort out a given set of regions according to
equa11ty of area.

2. Order similar regions accord1ng to which reqion has
more (1ess) area than the other region. :

3. Join two regions (rectangu]ar)\tooether and deter-
mine another region w1th equal area.
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.~,Ass1gn a number to a g1ven reg10n using a given unit

(square) 1terat1ve1y

Order regions whose area has been measured in the
same: unit and in d1fferent units,

-

Add and subtract two area measurement whén both

measurements are in the same unit or .different
units ' '

Suggested Act1v1t1es

1.

Make a col]ect1on of cardboard cut- out; of v
triangles, c1rc1es, squares, rectangles, pentagons

_and -hexagons. Have a large number of each shape of

the tame size and also of .different sizes. Colour
as many of them different as possible. For triangles

" a set of similar equilateral, isoceles, rightangled

and sealene triangles could be made,- To make.
comparisons of larger, smaller area than, similar
figures must be used so that children can see
that one region is comp]ete]y conta1ned in the
other .

»,\\

" Make the following comparisons

A has the same area as B

Does B have the same area as A?




I1

-Make comparisons using different shapes.

A'has the sahe area as B
B has the same area as C

Does C have the same area as A7

-

Take a set of paper cut-outs of a particular
shape (say circles). Compare these with each other.
If a circle is completely embedded within another
circle, the one embedded is smaller and has less
area than the one embedding it.

3

. H

1. ‘ C1r%1e A has less area than c1rcle B

2. Traang]e F has more area ‘than tr1anq]e E .

3. Rectang]e G has Tess area than rectangle H

‘Comparing two or more shapes and using largest and

smallest the students should put the cut- outs in
order of size of area. .

Make the following comparisons:




+
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Region A has less area than region B

i~

. - \

: : | :

Reqion B has less area than region c
\ RN

Region A has . than\region C

. | : .

Make a large number of large rectangujar strips

of paper with two+or more smaller-rectanqgular strips
that can cover the large one. Students should

practice using small strips of paper .to cover larger
one. The total area of the small strips should then

be equal to the area of the large one. A unit as an,

element of a set of congruent regions which can be
used to covergany given region. ‘ »

Take a'réctangu]ar reqion of dimensions (say
50cm by 30cm). Cut out strips of one square
centimetre (1cm2). Use the squares to cover the
rectangular region completely without leaving any
space. Count the number of squares.  Repeat with
rectangular spaces of dimensions 10cm by 5cm; 20cm
by 10cm. Draw.diagrams illustrating the covering
and the number of squares in the covering. :

~ Eihmp]e: “illustrate with paper-folding

v
30, 1 cm squares written

as 30 cmé for short



Make a table as follows

4

Diamensions of’ Area in square

104

t

| Txw
rectangle cm by counting,

Length  Width A N - -
50 30 1500 1500
10 5 50 50

- 20 10 - 200 200

Repeat as many times as poSs1b1e'bef0re makinq the
generalization that area of a rectangle is given
by the product of the length measurement with the.

width measurement.
Emphasize the fo]]owing points:

‘(a) To find area the req1on is
L into equal suhreg1ons

(b) Each subreg1on is a square

divided

(c) The division or covering of a region
~ divides the edges of the region into.

congruent segments.

(d) ‘The subd1v1s1ons cover the
complete1v

“These po1nts are used in 1ntrodUC1nq
fragt1ons using area of reg1ons

ordered.

Y‘EO‘IOH
. Ve

the concept of

With the use of a unit square reqiohs can be

Which has most area? Which has least?

)

2 .
A



»

{
*

~ The area of desk top, book covers etc, can be
measured with isquare centimetres. But a football
field is too large to measure by covering with

square centimetre. So a square whose sides are one-

metre long or a square metre (or ml for short) is
sed to measure such areas. :

10,000cm2 = 1m2 o o

o order regions according to area the units of

- measurement must be the same.

vl

'Exgmp]esQ

Region A has area of 35700cm2
Region. B has a;;a of 27000cm?2

Then region A has more area than region B

- But if region C has 35700cm2 and reqion D has 4m?2

a comparison cannot be made unless the,m? is
converted to cm2, 1

am2 = (4 x 10,000)cm?2
= 40,000cm2" |
Therefore region D has more area than region E.

(a) Measure two regions A and D

Area A = 30cm2
Area'B = 40cm?
Area A + area = 30cm2 + 40cm2
| @a = (30 + 4O)<fm2 = 70cm?
Area B - area A = 40cm? - 3bcm2

(40 - 30)cm? = 10cml
(b) HMeasure two }edions C and D
-}egion C has area 5529cm?
region D has area 2m2‘
convért m? toiﬁhz |

2n® = (2 x 10,000)em? = 20,000cm2

105
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5520cm2 + 20,000cn?

Therefore area C + area D

= (5520 + 20;000)cm?

= 25,520cm?
Area D - area C = 20,000cm2:-‘5520cm2'
' 2

Voo = (20,000 - 5520)cm®,
= 14480cm?

Adding and subtracting area measure is similar to
adding and subtracting length measure. The simila-
rities between length measure and fractions has
2lready been shown. It applies equally as well
here. That is%

(1) Adding or subtracting area measure
can be done if the measures are
in the same unit.

(2) Adding and subtractine area measure in
. different units.can be done only if the
units are converted into the same ohe.



.TOPIC OUTLINE, OBJECTIVES
" AND SUGGESTED ACTIVITIES
FOR FRACTINNAL NUMEERS
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‘Togiés>
- (a)y

K

Unit.SUbdiyision
(b) Fractién symbol and meaning , 'G
(ci .Other ways of making subd1v1?£;Z 2 |
(d)’ Equ1va1ence of different sub&1v1s1ons _ ' rP
ed kFract1ona1 numbers \
(ff\ Add1t1on of fractions 4

- (q)

(i) Fractions ame-denominEtorV
(ii)'iFractions,with_d'fferent dendminators
'Subtraction of fra

(1) Fract1ons th the same denomimatof

(ii) Fract1on5ov1th d1fferent denom1nators



0bgect1ves.
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to:

10,

7

At the end of th1s unit the student shou]d be ahle

Divide a given unit-(linear or area) into a given
number of equal parts. L ‘

Show that each fract10na1 part is a]so a whole in
itself. .

Ind1cate that the number below the line in th1;
symbol 2 -tells the number of congruent parts

‘unit ha® been divided into and the number above

the line tells how many of these .equal parts are
shaded or taken. The numher ahove the line is
called a numerator, The number below the 11ne is
called a denominator, ‘ ]
Given a subd1v1s1on of a un1t the student should
be’able to produce another subd1v1$1on of the unit
which is equivalent to the first.  Urite fraction
symbols for the two ‘subdivisions and show that
these fraction symbo]s must be equivalent.

Find a short way of produc1nq fract1on eou1va]ent

to a given fraction,

Given two fractional numbers, tell which one is
larger and which one is sma]]er . .

f1nd the sum of “‘two fractional numbers with
the samewdenom1nator. ' .

Find the sum of two fract1ona1 numhers w1th
d1fferent denom1nators

-
3

Find the d1fference of two fract1ona1 numbers with

same denom1nator. B v

- Find the d]fference of two fract1onal numbers with

different denominators

/



" Suggested Activities
> , :

R T B .

-

' Above are two units of linear measure A-and area
measure B, Just like in measurement when a unit is too
long to measure an object (like metre in linear measure,

- Or square metre in area measure) the unit.is broken down.
Also as in medsurement the -subdivisjon will be made equal.
“The unit can be broken into two, four, six, eight or any-

number of’parts until the smallest of the parts is big
enough to measure a given length or area or a whole
-number of parts. - ' ' - - '

. P A e 5
v A

In the above cases the units are broken into four
equal parts and three of .these parts are required to
complete a measurement. = . . ’

Emphasize the following:

(a) .Just like in meaSurément the subdivisidns

.must be equal.
: : ) [

~(b) <Only parts of the subdivision of the whole’
is needed. e _— :

5

B

f{c) Also the parts themselves arée wholes which

o can be further subdivided, - . v -
Summarise the aétivity as follows:

Into how many parts is the whole unit divided? ‘

A 4. How many of the parts were-needed to
complete measurement?. -3, A short hand
way of writing this is T‘

The number at the bottom of the 1ine is called the
denominator. It indicates into how many congruent parts: .
~the unit whole is divided. The number-at the top of the - ‘
line called the numerator tells how many of the equal .
parts were required to complete the measurement. The - .
complete symbol is called a fraction. S :

. Thefe are manf‘more ways;ofvshowing a,fraétion in
area measure as long as the whole is divided into
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A1l of the above figures show the same

fractional part,'%,‘;

‘This activity should be done practically as in

measuring length with sticks or area with. paper

strips. The teacher should prepare the material
before hand. Then diagrams should be drawn on
paper and the board illustrating the practﬂFal work.

N

Use an unmarked metre stick to measure “the

"length of a stick 13 metres long. A strip of

paper 10cm by 20cm “to cover the area of the
fiqure-helow: - . , } .




~equal to B. Similarly, Ajq, Aéé'
1

A} and Ap is two quarters of that of C or 2.

The following set.of activities will be
restricted to linear measure only. But it can
also be demonstrated with area measure quite easily
through paper cutting. Use sticks to demonstrate
the following: ’

In measurement, given two sticks, A and B, we

can find another stick C whose length is the &
combined length of A and B, thus <fff\
A : B
L ‘ 3 A
\ C

The process can be reversed., That is staL;“M17/f'
with stick C find sticks A and B. “The procesg can /-
also be continued. Also the sticks A and B cdo b
found to be of equal lenath (from the same equiva-
lence class). Find other sticks Ay, A2, By, B2 of
equal length such that their combined length fs

equal to C. This can be done by finding A7l A2

combined length equal to A. B 8o combined 1en§th
L

.2]’AA22o B]]o By2
efigth equal to C.

B2y, Bp2 are found with combin
FCombined length of Ayy Ajp equals Ay
| Ao1 App equals A,
By1 By2 eqﬁa]s By
B,1 Bg2 equals B,

- Repeat the process until students realise that
it can be continued indefinitely if one wishes. Then

summarise as follows:

w C _ » .J
1 A ) ) A B 1

M R By B2
P Me Ay, Aee By, Bz Boa Bap

- i

—d

Now looking at stick C and line 1, we see that line
1 divides the stick into 2 equal parts and A is one
of those parts. So the length of A is half of C or
1. ° ‘ ‘ P

7 o _ .
’ Looking at line 2 and C we find that Ay A, B,
Bo divide C into four equal parts. So the \en%th of

T

}
t -

11



Similarly length of Ayq, A12, A2y, App is 4
of C. Since the length of A is equivalent to B
the combined length of Aj.and Ao which is in turn
equivalent to the comhined lenath of Ayy, Aj2, A21
Aoo then we can write

1 =2 =4 and so on,
2 T 3 i

Emphasize the following:
(a) * The unft is broken into congruent parts

“(b) Each part is @ whole in itself which is
broken down further

(c) Each fractional part is related to the
one before it and the original whole

(d) The fractions are equal only because
they represent the same length
measure , : o

This sequence of area diagrams show the same process

L
1 2 4
7 T 3
ITI Use a set of sticks to illustrate the following

activities:
1. It’has'been shown that

1=2=4
2 T 3

With a further subdivision what will be the next
fraction? 8 etc.

c

—
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: I\
N ——
2 1 =2=3
% I § 9
\——-——vj\_/ N ) ‘ " - ’ &
. 3 .
]
\\\ 3. —\l‘ ) "‘L 3
N
' J 3 =12
- I, T T6
[N 1 1 1 A i N 3 s I W W T
W\\A/
12
'3

Point out that in 1, numerator and denominator are
multiplied by 2 and 4, in 2 by 2 and 3,and in 3, by

.4. That is
1=2=1x2 ’
? T 7x7
1=4=17x4
7 8 7 |
‘.'].-:-2_:])(2'
3 6 3 X 2
1 =3=1x3
3 9 3 3

X
1 =12= 3 x 4
7 76 x4

In all cases the numerator and denominator is
multiplied by the same number or the number of parts
the orlg1na1 fract1ona1 part 1s dubdivided.

App]y.the rule to 2
‘ T
2 =2 x3 =6
F Tx3 T%
Il1lustrate using sticks. I A
ﬂ In measurement in order for-us. to tell whigh'

stick is longer or shorter than which ‘or which
region is larger, smaller than which, we make

e
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physical comparison. 'Alternatively, we assign v
numbers to the measures and then compare the numbers.
But it was also noted that the comparison is possible
only if the units of measurement is the same. If the
units are different then one had to be converted to
the other or both to the same one. The same consi-.
derations occur in comparina fractions. '

(1) Same denominator

Compare 2 and 5

% T

certainly 5 sixteenth»is more than 2 sixteenth.

s0 2 -5

° LK

In both cases the unit was divided into 16
equal parts,

(2) Different denominators

Compare 3 and 2
T, 3 '

" We make a physical comparison to decide this
case., But this will not be possible always. 5o
it is better to find equivalent fractions for both
2 and 3 that have the same denominator.

i ro

The original fractional part in 3 is one quarter.
subdividing it by 3 into 3 equal® parts gives a
multiplier 3 for the fraction 3. The original unit
is then subdivided into 12 ¥ -equal parts.
Similarly for 2, the original fractional part is
one third. 3 Subdividing into 4 equal parts
breaks down the original unit inte 12 equal parts.

co[hr\)
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Therefore 3 = 9 and
2 = 8
T T2
Since 8 9 then 2 o« 3
Iyt 1<71

In summary given any two fractions a - c we
can-always subdivide the fractional . . b ~ d
part 1 into d equal parts and 1 into b equal parts.
Then b the fractions become d ad, bc with the
same denominator. - bd bd

Find the sum of two fractional numbers.
Case 1 same‘dénominator.

(a) Remember in adding length or area once the

- measurement is done in the same units we "
simply add the numbers and put the same unit.

. Addinquractions is very similar. Once the
denominators are the same we simply add the
numerators. This is because the denominator
tells us that the original unit was divided
into the. same number of equal.parts.  Lets
illustrate 2 + 1

TN

-

7

Therefore 2 + 1 =‘2 + 1'= 3
| r ¥ & F

Another way of looking at it}ishghﬁsi .

" The original unit was broken down/into
quarters. One case has two quarters, the
other has 1. So there are 3 quarters all
together. : ' o

(b) To subtract two fractions we reverse the
process of joining, and putting together.
From two quarters take away one quarter,
One quarter is left. That is :



&\\\ W s

Case 2 different denom1nators

(a) Remember in adding two measures which are in
. different units one of the units was changed.
Both units could have been changed to some
other:common. unit. In adding fractions with
different denominators we.do a similar thing
by finding equivalent fractions w1th the same
denom1nator To illustrate
1+ 2
5T 3 :
13
| TS
1
J T 7[)_1! LA B .
\pl [ [ ]
N ’.L . '1 5
: \\\ s \§§§ : : ; ; 2
S\ \\ HEREEE]
| | 1
To find equivalent fraction for 5 break the
original fifth into 3 equal parts.
then 1 becomes’ 3
Break the t%&rdﬂinto 5 equal parts. Then 2
become 10 T - - 3
Now we can add 1 + 2 =3 + 10
A . 5 3. 15 T5
=3+ 10 =13
15 15
(b) To take away a f1fth from two thirds, we do the

, reverse of add1t1on.

2.1=10-3 =10-3 =7
IFTOTOTTW T

:;’:I.': NN ,3r5

TNy T 8

AY
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INSTRUCTIONAL UNIT 11
REVIEN UNIT
A LINEAR MEASURE
B AREA MEASURE
C FRACTIONS

TEACHERS: 1. B.J. MEDUGU
2. !M.H. ALKALI

3. S.A,AHMED
4

I.K. OYEBAMIJI
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LESSO!N 1

Topic: Introduction to the Idea of'LEngth

Aim: To talk about 1enoth and introduce the 1dea of
measurement to the students

Materials: Wooden-rulers and paper-rulers.
~Introduction: Choose suitable ObJECtS in the class and

. let each student come to the front to measure
them with thelr ru]ers

'Presentat1on Ask the students to mention those ObJectS
in tﬁ—'class which can be measured. The names of
these objects shall include the desks, benches,
blackboard, length and breadth of the room, their
writing mater1als, etc.

Step 11: - Nith paper- ru]ers the students measure the
‘edges of their desks. :

Ask: 'How many paper-rulers did you comb1ne to cover
the length of the desks? - Yes, six paper rulers
‘and a bit more. ‘low each of these paper-rulers:
is divided. into how many centimetres?' Yes, there
are 10 centimetres in each,' ‘'How many centime-
tres do we find in a lenath of 6 paper- ru]ers7 -
Yes, there are (6 x 10) = 60 centimetres’
Measure the length of the desk aga1n w1th the
students, Explain that there are six paper-rulers
and four centimetres left. Since each paper-ruler
has 10 centimetres, we now have 60 centimetres plus
the four centimetres remaining. The total length
is therefore 64 centimetres, '

Ste E III: Divile the class into groups. Let each group
be involved in the measuring activities like
~finding the height of the table, length of black-
board, etc. They record each of these 1engths

Conclusion: The groUps-compare their record1nqs and S
- correct any error they might have made. The
teacher should go round to help them. ‘

..

/// i LESSON II =

Topic: 'Changing' centimetres to Metres and centimetres.
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Aim: To give practice in ‘'Changing' centimetres to
metres and centimetres. : :

Materials: Wooden or paper-rulers.

Introduction: Draw a_]ine 140cn. long on the blackboard.
Get a student to measure it by using a metre-ruler.

Ask: 'How long isit? - Yes, it is one metre and 40

' centimetres.' ‘How many centimetres is that? -
Yes, one hundred and forty centimetres.' Draw -
other lines on the blackboard, up to two metres,
Let the students measure these lines and’ g1ve
answer in metres and cent1metres and a]so in
centimetres only. ,

Presentation: Discuss various lenaths being measured by
the students like say, the first line is 1 metre
and 40cm, long. . This is also 140cm. Therefore,

1 metre 40cm = 140cm. The second line is 1m. 90cm,.
long. This is a]so 190cm., long i.e. Im. 90cm =
190cm. ‘

Step II: ‘Ask the students to change the following to
centimetres: ‘

(a) 1m. 65cm. (b) 2m. S5cm.
(¢) 3m. 42em  (d)  3m. Tem.

"

(e) 10m. 5cm

IT1: Discuss the answers to the above 5 exercises
together and let them correct their mistakes,

Step IV: Give the students more practice with measure-
: ment of lengths. Let them convert whatever they
.have in centimetres to metres. e.g. The length-
‘of the bench is 362cm. .This is 3m. 65cm.

Conclusion: Appraisal of work: Give the students more
practice with smaller objects like the length of
their pens, the width of their exercise books etc.

LESSON rzx
Togic Addition and subtract1on of metres and centi-
metres.

Aid :’ To introduce the students to the addition and
subtraction of metres and cent1metres.

[
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Materials: Strips of wood (or Cardboard, or string)
~with different. lengths. ‘
Introduct1on Hold two strips (of differert lenaths)
together. Ask each of the students to measure
‘how long it is-all toqether. For example, the
first.strip is 2m 50cm lona while the second is
“Im 17cm. By 'holding the two ‘together, we have a
total length of 3m 67cm. _

Pract1se w1th other pairs of lenaths like:

3

o 2m 40cm and 3m 35cm
-8m 25ch and 5m 20cm
3m €5cm and 4m 28cm
4m 15cm and 4m-é8cm

T'Find the difference in heights of the students.
For example: Audu is Im 35cm tall while Gani
is 1m 48cm tall._ Gani is taller than Audu by
13cm. o ‘ _

Presentation: Let the students practise in pairs
add1ng two different lengths together and also
; fing the difference between the pairs of
frhs. . _ ; .

;f1ve the following exercise to -the students to
Etise: :

m cm o (2) m .cm (3) m cm
329 4 5. 5 12
+4 38 - +2 7 o 46 18-

m cm - (5) m cm

7 50 6 65 . | :
-5 45 .2 20 R .

7Con-jus1on Appra1sa] of work Correction of common
© mistakes. : ‘

LESSON IV - ,
Topic: Addition and subtraction of metres and cent1-
- metres with ‘Chang1ng | o
Aim: To introduce 'Chang1ng in the additioh»and
subtraction of metres and centimetres.

n
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Materials: Rulers, tape measure (or strina, rope, etc.
“marked in metres and centimetres).

Introduction: Draw a line with red colour on the board
with length 3m 64cm. Join this red 1ine by
~another blue line with lenqth 2m 86cm, * Ask a -
student:  to measure each line and then measure the

two lines together., e now have '

4

m cm

3 64
+2 .86

650 \

Put thiS-sqm on the. blackboard.

Presentat1on The child measures both the red and blue
Tines together He measures 650cm,.

Ask: “"What is another way of expressing this? - Yes, 6
' metres 50 centimetres, Discuss the writing of the
'50' in the"cm'»co]umn of the answer. Then
~explain the carry1no of the "1" (metre) under-
neath the line in the "m“ column. Since 64cm and
86cm make¢150cm in the ‘cm' column., This 150cm is
1 metre 50 centimetres.. Ask the students to
complete the addition as follows:

m cm ' . .
3 64 ‘ S B Y
2.7 86 T | -
& 50
; . | R ‘
Step II: Discuss with the students that, A carpenter
rings a plank 7m-15cm long to his workshop. He
_then saws off 2m 45cm. Ask: “How can we find
out how much is left? - Yes, by taking 2m 45cm
“from 7m 15cm. Ask a student to work this aloud.
Make sure he deals. w1th the cent1metres and tﬁen
with the metres.

Step III: Write on the blackboard:

\

m Pcm
7 15
-2 ; 45

,Rem1nd the students of the method 'Decomposit1on
Go through the working with the" students. The
completed example should. look Tike. th1s'

If Decomposition is used:
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N cm

6 - 100 . . -
15 - , S
2 45 : N . L
70 |
If 'Equal Addition' is used
m cm '
100 f
7o 15 | .
3 45 , , ..
= .
Let the students go through the fo]1bw1ng on the1r
own, .
(1) m cm S (2) m cm 5
313 , 675
45 86 . 38
3) m . em (4) m  cm
9 15 : | 7 35
3 63 R 4 T2

Conclusion: - Appraisal of work. Correction of any
common nmistakes.

| LESSON V
ToEic~ Introducing Binner Unité}

Aim: To consider in deta11 the measure of lenqths 1n
metre and kilometres. )

Mater1als Rulers, tape- -rieasure marked 1n metres and
cent1metres, metre- st1cks.

Introduction: Show the, students a metre st1ck Let
~ them compare this with the centimetre. Discuss:
with the students -that when measuring -longer
“distances 1ike the length and breadth of the
football field, length of a block of the four
~classrooms, etc. we consider longer units like
,metres.and dec1metres. ,

Presentation: . Give each child a unit measure of
decimetre and metre. Let them find out how
many decimetres in one me tre. Ren1nd the students
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of the following abbreviations: m = metre, dn =
decimetre, ¢cm = centimetre, mm = millimetre. Ask
the students to convert the following to metres,
decimetres and centimetres: '

(1) 85ecm  (2) 125mm ~(3) 15dnm

Ste II: Ask . students to describe how to measure the
distance between Zaria City and Bassawa village.
Exp1a1n that since it will take a very long time
measuring such a long distance, we will use
larger units of measurements such as Decametres,
Hectometre and Kilometres. Divide the students
into groups. Mark a kilometre distance from the
classroom and let the students use their metre-

stick to measure the distance. Ask: "How
many metre-sticks do we f1nd in a kilometre

distance? - Yes, 1000 metre sticks, So there
are 1000 metre-sticks.' : :
7
Step III: Asgythe students to do tﬁf/following exercise:
(1) Change the following to metres: |

: /
(a) 3vk110metr65e;//'
(b) 500 centimet; s
. (c) 60 decimetpés
(d) 7km 6dm
(2) (a) m ~ Cm - (b) m cm  mm
15 92 3 44 3
¥ 2 15 | -1 .29 60
- . ¢ A {l
dm cm (d) km m
8 ) 7 18
5 6 3 88

0

Conc]us1on App a1sal oﬂ work Correction of any

R
o bl
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LESSON T L v

‘Igg;g: Area

Aim: To introducefthe idea of area

Rre?ious kndwledge: Theqstudents 51réady know aboﬁt
smajlest,_]argest,jwa1] sheet of stamps and shape.
They also kﬁow about row.

Introduction: Fouf different sheets of's%ambs are-drawn

‘on the boardsas‘be1ow.
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‘Then the students are asked to look at the pictures,

and tell what they see. One of the students
answers by saving some small sheets of stamps.
Again another student is asked to point out at the

largest sheet, and through countina of thekstamps

~

~in each, this is found.

Step :

I: Now students in the POét‘Office, the man at
the counter uses large sheets.of sﬁamps from where
he could cut smaller sheets of staﬁps of various
sizes as required by the customer. By drawing a

large sheet of stamps on the board say 245 stamps,

~the students are shown how 12 stamps could be taken

Step

using various wavs e.n,

(a) a row of twelve stamps :

(b)‘ two rows of Evstamps each

(c) four rows of 3 stamps each

IT: Using suitable drawihqs on the black board,

the students are asked to show the wavs in which

. these twelye Stamps could bhe Counted.

(a) By counting them one by one
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(b) «By count1nq them through two rows
of 'six stamps each

~Step III: - Through another suitable drawing on the board,
one of the students is asked to te]l,fhe class how
we can count the stamns from the drawing onethe‘

boa;d, . | .

Here there is one row of six stamps and two rows of

three stamps.
Summary: A large sheet of stamps of say 36 stamps is

drawn on the b]ackboard and the teacher shows
varidus ways of taking twelve stamps from the
figure. Some of the ways may be:

(1) Using a sinq1e row

(2) Using two rows of six stamps each



(3) Three rows of four stamps each.

Assignment: Students are asked to draw a large sheet

of say 20 stamps in - their exercise books of 4 rows
~containing 5 stamps each. And show four ways of

getting 12 stamps from the drawing.

| LESSON 11
Topic: Area R T
"~ Aim: To lead the students to understahd‘how to count

squares of half squares. ,

Previous knowledge: The ;tudents‘know how to draw a
large sheet of stamps and_from ft know various ways
of getting say 12 stampé from tﬁe sheet, And also
know how to count the number of stamps in a sheet
i.e.-they can count - unit.shapes and they know what
is a,dnft‘square. '

Introduction: The_teacher draws threé different sheets

of stamps on the board, and sheet. I contaibs 10
stamps, sheet II contains 15 stamps, sheet 111
contains 7 stamps. One of the students is aéked;tq‘
show the largest sheet, And‘b§‘codn§1ng he finds
out t;e correct one. Then the teaéher says from the
stamps we shall go to Squares, and half,sduares.’

Presentation:

Step I: The teacher draws three shapes on the board,
the first consisting of 21 sauares, the second 22

sqdares and the third 20 squares as below:

130
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he then counts on the board the number of each

squares in each shape. The teacher then shows then

why shape (2) is the 1argest and shape (3) the

sma]]est |

~Step II: The teacher males severa] large paper or card-‘
bbard squares (with sides about 6cm), and the
téacher discu§ses<with the students how théylcanAbe
cut into two}equa1 par;s‘as below:

a whole square

half saquares

two half squares
make a wholte square,

Here ch11dren part1c1pate 1n the cutt1na And the

teacher also p]aces two half squares on each other,
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for fhé children to see that they are‘equa1. The

téacher ensures that two haif squares make one

whole squares etc. | -
StéEIII:} The teacher then makés‘the fo]1oﬁinqthO' ) ~
o dfawiﬁgs on the bo§> '

d:

.- - --=9

g
- .
)
-
= . .
‘<
-
'
)
\ . .
T
| .
'
R

L

t

|
L

'

0
s/ to-
‘/

- - - - . -— -

) B . (2)
g ‘ ;
In both cases the studentS.are'asked'to count:

(1) The'squares
(

(3) How many squares ére needed to
make the shape in both cases. - o,

~n

) The half squares

The teacher ensures that they understand the
questions. In shapé (1) there are 20 squares and
4 half squares and since 4 half saquares make 2

squares in the shape we have a total of 22 squares.
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.Iﬁ shape (2) there are 6 sqdares, 6 half squares,
- all together givina 9 squares.
| fn addition thé teacher déks thém which is
the 1arqesf shahé: of courée, shape (1)

»Summarz:' The'teather‘draws the following diagram on the

~ \)\ ’

.board;for'each student to draw in his exercise

: book and answervthe questions followino the diaqram,

ro AT
! . |
. , , !

T = == N -———

/ | '

: '

. ) o \') '

| 4 L !

(1) Count the sauares (24)
" (2) “count the half 'squares (8)

(3) How many sauares are needed to
make the shape (28).
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LESSON T11I

Topic: Area
Aim: To ibtroduce to the students the Qse of centimetre

.square and covering shapes with centimetre squares.,

Previous Knowiedge: The students a]ready know how to f.
count the number of ;guare5~and half' sauares in a-
shape, and. then find the total number of squares
there are in shape, ahd'how‘to conpare VarfoUs

 shape$;' ; | ” |

Introduction: 'The_teacher.te1ls the students that,.in

the Drevfousliesson, they have learnt how to count
the number.ofjsqﬁares, half squares“and thé:tqia?

' number‘of squares ih a shapé then the teacher
,discﬁsses with thé studewts the need for a‘stahdard
méasure.(mehtion the'use of_metre fdr length, grams

for we'ig_h't'and'lit%es for volum). And then tell %

" them.that théy'willisoon'see the use of centimetré |

square, - ) |

PresehtatiOn: Get the students to make some centimetre

~square from a rectangular sheet of paper each . ) -

e

(coloured if possible) as below:
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Start at figure (1) and mark as many centfmetre as
pbssib]e alonaq AB,‘Stafts and D and mark centimetres
along DC. In fiqure (2) join the marks on AB to‘the
cerrespondihg marks on'DC‘ in figure (3) mark
cent1metres a]ong AD and BC and aga1n join the
corresponding marks. Here a set of cent1metre
squafes is formed readv to.be cut. The teacher
shou]d make sure that the squares are proper1y dravn
on the paper before thev are cut out |
Step II;- The teacher ‘asks each,student to draw a rect- -
| ;angle of length 3cﬁ and breadth 2cm in his.exercise
book._.Theh each st&dent is esked to cover the shape'
(recténg]e) with centimetre sqdares and find how
'magfnof such'squares there afe. Answer is:6 square‘
centimetre. This sheu]d be dqhe carefully and
.neat1y\ | ~ o
;-Summarv:‘ The teacher reviews step 11 above

Assignment: The students are asked to drav the fol]ow1nq

fiqure in ‘their exercise books:
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| Then they are asked‘to use their cut centimetre

-71to f1nd the number of cent1metre square in

Answer is 24 cm. sq.

LESSON TV

¥ 1cad the students to know covering of shapes

fh‘centimetre squares and half squares.

's Knowledge: The students know how to cut cent1-’

jetre squares, and cover a shape w1th such - squares

kction: The teacher asks each student to draw_a »
;;tang1e S5cm 10ng and 2cm wide, then cover.it.with'
b ﬁir“cuticentimetre squares and find the number of
them. ‘Answer is 10 sq. cm. The teacher then
mepgg@ons: that the students will see how certain

an only be covered w1th both cent1netre and

souares and ha]f squares

Presentation:

Step

Step.

I: The teacher draws'a.shape of 2cm lonqg and T%cm

wide on a sheet of paper pinned on the wall. Then

the teacher cuts one of his centimetre squares into7-

‘two equa] parts. He shows the' students how to cover

the shape by using 2cm sauares and 2 ha]f squares
Then he tells the students that the who]e shape can
be covered by 3cm squares. ‘

II: The students are asked to,draw the fol]owing -

figure in their‘exercise books and then cover the



shape with their centimetre squareS'anH‘ha1f-squares.

I

i

y L;v C ‘ 45cm squares

 Step III:’ The'studéntsgarg asked to draw the following

figure in their,exercise'books and then cover the :

shape with their centimetre squares and ha]fVSqugrés.'

answer 7%cm. ‘squares,

~

Summary: The teacher reviews step II

"Assiannent: The students are asked_to dfawvthe fd11owin0

© shape in their exercise books.

. R . ‘
" . L . 2 e .l

. . . . _g‘; ‘) . ‘ . . \‘ N -
The students are theh asked to find the numher of
centimetre squares covering the shape by u§1ﬁn.n

‘ceptimetre squares and half squares.

137



LESSON V.

E Tog1c Area
Alm:

Introduc1nq the students to the forma]a for f1nd1nc

the area of a rectangIe.

Previous Knowledge: The students know how. to .cover ’

shapes with centinetre squares and half squares.

—
i

Introduction: Students, in our previous lesson, we saw

" how to cover a shape with centimetre squares and-

ha]f_sduares. This leads us to what s called area.

R The teacher te]]s them, that‘tthe area of a shape‘_

is measured by the total number of squares wh1ch

"cover the shape".  This- def1n1t1on is repeated w1th
‘the students. The teacher exp1a1nsathe use of the

word area, because we can have larger units like

metfeQSquares; ki]bmetres squares"'ConCequently;the

need to get the areas of our roon, hous, town,,
| country, or top of a tab]e Note the chart form,

centimetre square or square cent1metre is

exp1ained.

Preseptation: PSR v »

cre" ] S,

Steg Ii The teacher asks each student ‘to draw a
rectang]e of 1enqth 4cm. and w1th 3cm hf length 4cm

g

and 2cm.’

Q

138
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‘No formula is introduced at this stage. o
. ' \

Then they are aékgd the following questions: N
(1) How many sqﬁaFes are there iﬁ(eath row - 4\

(2) How many rows are there - 2 | _ ‘\\\\

N

(3) How many squares are ther altogether - 2 x 4 N
= 8, The area of the rectangle is 8 sag. cm. : AN

Step II: The teacher asksoeaéh”gtudent to draw a

‘rectangle of length ‘5cm and ﬁich 2cn.

&}

5ch

|

-.2cm

i
| j

The previous questions are repeated.

Answer, area = 2 x 5 = 10sqg. cm.
Step III: The teacher repeats the above questions and
directives with the diaqram below:

5¢m

3cm

o

Area = 3 x5 =15 ;q. tm

‘A1l the above examples are in turn done by the
teacher and every step to ensure the'students know
whatfthgy are doing .and how it is found.

vSumma}z: :The teacher reviews.



Assignment: The students are asked to draw the followina

figures in their exercise books and find their areas:

(1) écm

2cm

Area = 2 x 2 = 4 sq. cm,

~ Area =3 X 3 = sq. cnm.

140
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LESSNN I

Topic: Fractions
Objective: Students should be able to identify pictorial

- presentation of fractions.

Diagrams

N\

N

Method: e pres%nt ceometrical shapes Tike circles;

‘ réctaﬁgIes and squares fractions by first drawing
the shapes to represent one whole, then d?viding the
shape into two and four equal parts, shace one of
such-divisicns 1ﬁzeaCh;figure to represent % and 3
respectively. Shape drawn should be symmetrical

for easy division into equal parts.

Conclusion: We should ask the students to come to the

board and shade the area representing 3 on a circle

and 1 on a square.
7



/.

ethod

Objective:

fraction with the same denominator.

o

\A

J

L

CLESSON 1T

'Studénts should be able to add simple

Recall that in our last lesson ve presented

fractions p1ctor1a11v, today we will add fractions

" of the same denominator pictoria]]y.

. [
‘ MMM

Example

, Ve

\\\\\\\\f\

AN

3
T

The process is similar for subtraction

N

'ng\\éx

_O

AN

I

L]

R

3
T

Conclusion:

1
T

We should give fractions whose sum is a

fraction (proper) and whose difference is also a

proper fraction,

143
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LESSOH I11

0b1ect1ve Students should be ab]e to ca]cu]ate what a
g1ven fract1on of a certain quant1ty is say % of

20, g'of_zo and.so,on.
¥ ,

'Ac}ivities: Néksha11 cut a givéh-]ength of a stick into
twenty equal parts. Each:of these tWenty'pieces
represent a certa1n fract1onﬁof the or1q1na] stick.
Ye divide the p1eces 1nto twq qua] parts and count 
each group. FEach group shou{% contain ten pieces,

'1mp1v1n0 that % of 20 =-{0. Simi]aflv'we can divide
the whole bunch of pieces into four equal parts and
count each aroup which should be'five, % of 20 = 5,

and then ask the student to calculate % of 20 usinn

the method'taUth. . .
: 00nc1us1on There is nothino’sﬁéCTfic about the number

\

twentv except that it is conven1ent to qet it

:) ' divided 1nto half and quarter,‘and any numbervthat

is convenient can be used.

- LESSON 1V _
Objective: Students shou]d'be able to tell how many
~ fixed frattional parts arg.thére in a given number.
‘e.g. how-many quarters are there in.Z% .
Method: e sha11 take two whole and one half and bhreak

it into quarters, and count ‘how many quarters we

~shall get.
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_}Shadqd quartérs and five unshaded‘ddarters,-ih aT]
we have ten quarteréiin‘Z%'. FUrther we shall
considér'another number and another fraction, but
we should be sure that anv number and fractidn :
considered gives a whole fraction., That is we
should not have % while the fraction into which we
shall diviae.the number 1is %. | |
RS . LESSON ¥

Nbiective: Students should he able to hreak a given
fraction into smaller fraction, |
Method: JQst as we haQe broken a qiven number into
f;actionlia the last lesson, we shall today break

v

a given fraction into‘smallgr fractions.
\CQS§§\ \S§$§§§§§ | '§§%§é§§kix \Q§§\

Suppose we want to break % in eiqht, we take that

unit, 1. break it into quarters, take another unit
4
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”~.
e N

and break ‘it into eight, 4theh We'éountﬂthe numberH
eiaht we have in the exact space of three of the
Lquarters See d1aqram ahove, the shaded areas are
equal.’ In one we have the area % in another °1x of
,of:the-eights, therefore, %.z 5 . He sha]] repeat

8
this procesg using other fractions.

LESSON VI

Objective: Students should be able to say what fraction
of a ghoup or piéfhre has certain properties,~qiven
the properties of that fraction.

Method: He draw a simple dfanram on the board and divide
1t into severa1 equal parts, shade some of these
parts, then ask the students what fract1on of the
diagram isvshaﬂbd, Just Tike the»dwaqram below:

NN

~ ' 2 is shaded

A\ 5

7.

//
)

K \\ 3 is shaded -

]
=

It should be emphasized that the sum of the fraction
represent1nq the shaded and the unshaded area is

equal to one whole.

Conclusion: Ask the students to draw a diagram and

shade %_ of the diagram.
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LESSOH VII

Objective: Addition of fraction with different
denom1nators g . | |
Method Remember we have brokenvfract1ons into sma11er
fractions before, say % '-? . e sha11 use this
know1edge to add,fract1ohs of‘d1fferem¢ 515924 We
~ shall break the frattions:to be added‘tdgether~into
a smaller size common to both fractions so that we
‘sha]]'pe‘eble toeadd»them'together.
COnsider adding l__+' 3 . half is of bigger .
size than e1ghths, thgreforg, we Shal] break hdlf
e1nto e1ghths so that we can add them to the, other

e1ghth.

Sometimes it is necessary to break both fractions
into smaller units in order to obtain a common size.
1 we cannot break half in thirds, so we

]
7t3
break both % and

elg.
into sixth.

1
3

3 12
7% 77



1.1 3 2 5
rty=gtEeg%

We should have many variations in the exémp]es'we-

consider.

LESSON VIII
Objective° Look1nq at a given d1a0ram students shou]d
- be .able to say how many of a g1ven fraction does

a whole number contain. lthich is greater 1 or %‘.

AN

NS “§§_

N N\ -
35-- S*%" ':§§h NN

Method: e should remember that the sum of the:fraction
| represented by a shaded area and unshaded is equal
to-1. So how mahy %s.are fhére in T unit? (How'
‘many %ths are there in 6né whb]e? Stqdents’are
eXpecfed fovanswer these questions énd exp]a{n how
they arrive at this conclusion with the help of the
teacher} lle should point out that each of the
columns represent one unit énd are equal. We take
the column of the given fraction and count all the
divisions in it and the number of fréctions in 1

unit. Similarly, ask them to tell which of two
. tlarls ,

given fractions is greater. From the aiven diagram,

the fraction Whose'shaded area is'bigger is the

greater of the tho fractions, That”isxthe shaded

148,
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area representing the fraction % is binager thar the
. shaded area representing %. Therefore % is qreater .

than %.b lle should repeat the process for other s

fraction,

LEssbN,Ix 
'»0bjective- Students should be ab]e to chanqe a g(ien
| fraction 1nto smalleér fract1ons w1thout necessar11v
going through the procéss of'pictoralvsupﬁivision.
Method: In our last lesson we haQe chanaed a ¢iven‘ S
f}action.intoAsmaljer fractjoh. Examp]ei -

1 _2_4_38
ZTTTTC T

vHas anyone seen any séquenCe'in the‘above change? |,
Yes, fok the fohfparts‘(numerator) we mu1t1p1v by
2 in order to obtain the next numerator in the

sequence.\ How ahout,the denominatpr? Yes, the same

1.1 .2 _2
TTIxICTY
2 2 .2 _ a4
T=7*X7° 3
4 42,8
357X7°T¢

Therefore if we multiply the top and bdttom‘of-a

. given fraction by the same humber,’the fraction is
changed info smél]er'fréctfons. Chande'% into
twelve, we multipTyvthe denominator by another

number in order to obtain a new denominator which.

v
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is 12, bv'what number do we md]tip]v'B.to aet 12?
by 4. S1nce we mu1t1p1y ‘the hottom by 4, ve must

a]so mu1t1p1v the top bv 4

LESSOH X

‘1Objective; Students shou]d be able to add or subtract
| fract1on |
Method: Ne sha]l today add fraction of d1fferent size
by chang1ng the size of one of then, a]so subtract '

sma]]er fraction from a qiven bigger fraction.

r\)"_

- Suppose we want to add % + %ﬁ we have to Ehanqe q
“into s1xth so that we shall add them toqether JuSt
like we have .been add1ng fract1on of the same
dénohinator, Thus
2 2 .4 so 2,1 _4 1 _5
3°7°% 375787576 ,,
| LW
Similarly 2 1 4 1 3 _3 x1
366686 ° F 3 x 2
_ 1 X 3 1
2377 .
Since we know that 1 3 =‘3 3 .1
| : € §°7
so0 2 _1 1 o
3 6%7 ,
Suppose we want to add % + % since we cannot easily
"“wfrd into quarters ‘Let us see what we can
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_break % and % into so that we can add them, can any

one»suggeSt something? - §~+'EA;' ‘

He. shall see that third andkaUrth'cén'on1y‘have

twelve as their largest common size. That is the

1argést size‘into'which we-cah»break'thirds and

quarters,
1 X 4 _ 4 o
I S ¥ | o

, ] + 1.4 + 3_ =1
1 .3.3 ITTTTETTTTY
rTxX3TTZ.

Wote: the L.C.M. of 3 and 4 is twelve, and is the
denominator for the largest size of'fractioh‘
common to both thirds and quarters,

Conclusion: Every one teaching these units should bear:7

in mind that he should include as}muchtvariations
 in the examples %s’time permits and wherever
~possible the addition and fraction should be taught

together just as we have done in the last lesson.
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.. This unit consisted of
‘the linear and Area measure

sections of Unit I’
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TESTS
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Given a fraction the student should be able to

name the numerator and the denominator.

Given a linear representation of a fraction the

student should be able to identify the fraction.

Given an area representation of a fraction the

student should be able to identify the fraction.

Given an unequally divided ‘and shaded fiqure,

the student should recognise that it does not form

a fraction.

Given a fraction .the student should be able to

‘sketch a simple area representation of it.

Equivalence

I Given a fraction, the
to identify its equivalent
Il Given a fraction, the
to find anotﬁer'equivalent
(a) ‘mulpip)icatfon
(b) by division
111 | The studeﬁt should be
. fractions.
Y
Sherat{ons.

e

The student should be

.. two fractions.

student should be able

fraction.

student should be able

fraction by:

able to order two

able to add and subtract
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FRACTIONS ACHIEVEMENT
TCST I '
PRCTEST AND RETENTION TEST



1. In the fraction % ;‘2 is known as: . .
a. denominator |
b. L.C.M. S - A
C. humera] - _ , o \\\
d. numerator - . |
2. In the fraction %,-5 is known as the ' e
“a. denominator
b, -numerator
c. L.C.M,
d. numeral .
A, G P B
‘‘hat fraction of the seqment AB is the seament AC?
a. .3
g‘,
b, 7
]
c., 2
d.
3
4. What fraction of the segment AR is the seament CD?.
ca. 7 | |
g
b, 4
)
c. 2
7
d. 3

"
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10..

a~

. What fraction 6f a methe is one centimetre 1 cm?

5.
6. Express a decimetre as a fraction of a metre
7. HWhat fraction of the whole figure is thevshaded
region? o
a. |
3
b. 3
T
c. |
L4
d. 4
3
8.  What fraction of the whole fiqure is shaded?
a. 2
6
b. 6
3 =
c. 2
]
d. 3
g .
9, What fraction of the whole figure is the shaded
region?
a. 3 \\\'E
b, 3 1. | |
5. ' \
. MY
° AT
| AN
d. 3 -
R |

‘What fraction of the figure is shaded?

159
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;‘cs

:

a
Olw oo

11. What fractioﬁs do these fiqures represent?.

d. None of the above

12.
»
a. 1
b, 1 /
3 i /
c. 3 ' L =
3' . R ’ &

"~ d. None of the above

| '_‘3.; Here 1s ) | W - ]

Now sketch the following fractions.

2
T

14, 3
- 8

15. The fraction % is equiva]eht to

a. 9
1T



d.

]6‘

17,

18.

19,
20,
21

22,

A

oo o

.

4
20

The fraction % is equivalent to

6

8

3

Té

R

1%

3

)

Complete the following |

. L : .

3§57~

Cohp]ete the follpowing

]8 = g':

27 T | o 7
T Cepan 2 ] 2 3

The fract1on 5 is less: than T Of 73 and T

greater than 1 or % %. Order the following

fractions. R

3 2

T kj

5 o

g )

2 4

T 5

m'._.n

is
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Add

o ;
. .
o o
o~ .

asww ,1:4. <kt

Fal

(8]

- ooho

+-
3] (75}

3
<r
o -

e

.S

—kt
o c = o c o o' =

Subtract
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FRACTION ACHIEVEMENT
TEST 11 '
POST TEST
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2.
3.
‘\
.4._
4

In the fraction

a. denominator

b L.CLI

c.  numerator

d. ‘numerall

In the fraction:

a.. numerator

‘b. s denominator

c. L.c.tM

d. numeral

’4

5, 5 is known as
= » ]

~_/

4, 2 is known as
g .

a. 5

a

b. 5
T
c. 2.
T
.4

5

hat fragtion-of the»sedment'AB is;the‘ségment_CEZ -

a. -5 =
T
b. 5
S |
e 2
. T
d. 4
-

What fratti6ﬁ of the seqment AD is the ségment AD?

el
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0.

a.

Q.
et

Ca.

4.

HEERN

What fraction of a metre is 5cm?

- Express 5 decimetres as fraction of a metre

What fraction of the whole_fiqufe is the shaded
region? o o

o
S f—

Ao

What fraction of the who]e‘figﬁre is shaded?

o
iy oo
&

= T- S ST

Y

~ What fraction of the whole figure is the shaded
.region?%‘ w :

4

. 3
£y, I ,

wi—

1
d. 3 -

What fraction of the fiqure is shaded?
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e,

11.

14,

35,

a.

167

- .
b, 6

12
c. 3

]
d. 6

6

What fractions do.. these fiqures represent?

1 -
d N
b, 1 :
§ [
c. 1"
T
d. None of the above
‘ ¥
a. 2 '
(4
b % B
. QA
C. 20 » . §
d. HNone of the above .
Here is 2. \ \\\\
¢ AN
How sketch the following fractions
' 3 ‘
LE g
4
(38
The fraction 5 is equiva1ent to \
S ;] R ‘ ,
a. 25.. o
1w
. T N
2T . _
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c 15
30
d. 25
30

16. The fractio\\?f % is equivalent to

a 10 |
T8
b 25
30
c 15
13
d. 30
17

17. Complete the following

¢ 1. __ =8t
S )
18. Complete the following
3 .18 |
I8 16
i ‘ : <
19. The fractionvl is less than'g 1 1 and"i is
_ . 3 2 3 4
greater than 1 or 3 1. Order the following

fractions:

v20. 1 1
¥ 13
21, 1 1 )
[3 3 . ' .
22, 3 2 |
. .
23. 3 3
L B
\Add !
24,

+
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o o v ©

w
CNd

wl2 =

oo w who o |—
+ .

~ho o L K

e

2

©

ko
+

O
N

.4wu ‘3ww_ o oo 3_MM

—~

Subtract
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IR R

o © oo

~
o~

o~len 3m 4m 7m

< o o - ©

—ko
]

Ok

[o0)
N

”m,zm 4§.ZT

< a (8 <



