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The purpose of thls study was to examme the re.‘batlon—

a shlp of dr:Lll and px;actld!é to mathematlcs achlevement 1n

Sklll and concept acqu:.sltlon ln grade f:.ve.' '1‘0 do this the .

A'"‘

experlmenter examn.ned the follow1ng major questlons. , Do any

-

°f the Var:l.ables Of sex, 1eve1 of ablllty v and amqunt oﬁ )

,'\‘,". A

practlce result :Ln s;gnlfq.cantly d,a-.fferent ach:l.evement on an

oy N

J.mmedlate posttest of concepts and skj,lls or on a delayec‘f
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posttest? In add:.tlon,x}are there any s:.gn:.f:.cant :.nteraeta.ons

[ V!
among any of these var:.ables on the J.mmedlate or deiyayed post-}kf

tests? jnjj;‘,“’itjfgiﬁ"ﬁ;‘

RSN

fractlons for gradﬁjflve was dev?oped, mplemented, and

evaluated.., The study was conductc}éd 'using 140 grade f1ve .
L students An: flve classes—fmm_both urban and ru::al Newfound—“'- K
. land .communltles. ‘ Student&; 1n each claes were randomly . K r
‘., o dlvn.dedl\ﬁto three groups.l Each group was \randomly asslgned ;
* > '-Ato one of three treatment condltlons- f:n.ve pract:,ce e:ter— . ‘ "'
: Al“'clses,,-ten practlce exer01ses, or flfteen practlce exerc:.ses; | "
. - Classes were held once a day for ‘a .total of flfteen class o
[ A ., o . Lo e
‘ ",sessz.ons.',.',. - . . ""l.f' S .'. SRR w0
:: To determlne ’the students' achl vement on ‘the un:Lt, ’ *
. <« - 5, . - ..
sl "ij'xtwo tests' were adminlStGIEd g The flrst the 1mmed1ate post-—"w
S ! L . s
’,'. "t”eje.t,.,uwas g:.ven at the end of the flfteen class sessmns \/ -f 2
4 oY s ” o . “.
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S ,' - follo{ung a rev:xew sess:.on.a The second, t.he delayed post- /

L i ,“.'-:t;est, was glven one month 'later to test ] entlon fo’f\ the Lo e

' matﬁrlal covered 1n the class sessm s, Both of these tests "/. \
. . oW ) . ' A . A , . ' .

-".were constructed ‘by the experlmente

oL ’

were des:rgned o

_ f L _'.test whether the behavs.oral objectlves of the un:n.t ’,"ad been ,

, ; j, \achlefved In an attempt to el:l.mma.te madequac:.es, both the :
ey . addltlon of fractlons unJ.t and ther:tgsts ere p:.loted 1n a '
u-; , , oy re

| N - grade s:Lx classroom prior ‘to conduct:.ng the study.
A > RS ;"" '.l‘he data Were collectell and analyzed usrng aithree S e
- £ ; PR

DI AR A < r i . . R
P . g - . . tor S [

factor analys:.s of var.l.ance procedure.'~ Treatment d:.fferences

/ ey .-‘,. were s19nif1cant at the 4.05 level of s;gnlflcance on the ,-" o
P .I:”". »":. ‘.‘.'.‘ \ H "-' . ".A"

’ ) ," 1mmediate posttest, but not on the delayed posttest.\ To

determlne where the sigp.a.f:.cant dlff'erences lay spec1f1ca11y,

!'\ W N '-.'.,,‘

‘» ) ) a Scheffé test was performed on the data. 'I'he results of RO b e

.

,"\'l,':. \ " “.: o ,

' ""““\' the test mdlcateq. that students rece1v1ng flfteen pre{nctlce “:".‘ 3
'q.'-.":;'_,, . _; \exerCLSes echleved sign1f1cantly hlgher than thos-.e receivmg 5 ;’;::.
' flve or ‘ten.' 'AchJ.evement of studerit_s recelvmg.. f1ve and ten '.
1“ AE E prao;croe exé}a l‘ 5 X o4 _. : '_ £ o ']":.‘ : m
¥ There h’ere sl:ghiflcant sex d:.fferences -1n achlevement ! —— |

. on both the .1mmed1ate and delayed }Josttests w1th females

I [N . ,“:.':

L i"rrng 51gn1f1cantly hlgher than males. In- add:rtxon, hlgh ;o :'j,.'.

i A abllz.ty students scored sxgnlflcantly hzghex: than lower e o

O TR . . PN ort
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L ahlllty s’tudents on both tests iv '.}" o S D o
o : :2\ 'I‘here was no 91gn1f1cant "sex by treatmen’({ 1nter— ' fj’f-".-

R . o G
A AR actlon on’ e:Lther the mlrnedlate or delayed posttests. .A,I.n..,'. e

: e addlt:.on, there was- no Slgnlflcant "abllltyrl;y treatment" S
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. I,-._.;,'. : LA :Lnteractl n On elther of the test_s. ’.I‘here was. lw/wsaér‘{/‘a »

3 / il \ o 5 ) . - - ‘r"’ T
' o s:.gn;.flcant " sex by ablllty" lnteractlon on. both the Amme= - Ly
A N ‘ I NS
! ’ : dlate and. delayed posttests. HJ.gh ablilty males and females Y
. ‘ﬂ; ‘.;obtamed approxlmately equlvalent results, whereas lower ,-." ) T

L ‘ ) ablllty females scored consuierably hlgher than lower ab111ty

¥ {

' _‘males on. both tests. o J.ndlcated by the’ "sex by abllz.ty

. B -::.f'i,lntLractlon, the fé

Klned sex difference Jn achzevement :

\ ) . ':;"occdrred ma:l.nly ln Jthe 1owar ablllty gronps. ) w ‘

R £ Foll.pw:l.ng the Scheffé procedure flndldg, students D
d . ; recew:.ng the five and ten practlce exerc1ses were collap ed :';

7" _'li-;‘...,_':.nto ne. group and the data Were reanalyzed 'l‘he-results 'f
]"t.hls further’anaiysis were s%mllar to those of the 1n1tia1 ;' ‘ a |

A 'f ‘.1.‘_»-':,‘.,‘.'"I'Ai"“j\a\nalysn.s. _ No(é\s\ble exceptions were that the treatment d:.f- L 2 :

A' v _r-; fe}ences were s:.gn:.f:.cant at t:he .05 level\on both the imme |

) "‘-.", ' .dlate"‘\and delayed po_sttests.' Students rece:.vmg flfteen i ;.:' ‘

% , N - ) -:f- Practlc\:e\' exer:c;Lses achleﬁd s:.gn:.ficantly hlgher than studen.ts. 5 .

F i ef , . .J_n the con\\‘u%ned flve and f_en practlce groups on both tests.ﬂ‘ ' - )

1;‘,‘-4"{ s Also, the "ab‘a,llty by t‘reatment." mteraFftlon on the 1mmed:|.ate 1 T '_‘ f ,.

*— . ¢_- posttest v\vas si\;m.f:.cant , High ablll‘t‘y‘ s‘.todents achleved . RIS

.'r .‘: ' , appirox1matelyl the"same results whether they rece:.ved f:Lve, -

. | . L : ten, or flfteen prxtice‘gxerc1ses.‘ Lower ablllty studentsl ‘

oaem .reqelvn.ng flve and ten exerclses achleved approxlmately the
T i o o 'l. z \ ° } .
‘ same results, however,~th05e rece1v1ng flfteen practlce exer—
A .._' 1 . ,).‘ - >

c:|.ses achleved cons:Lderably hlgher results.'

-l
/

I3

" f'".. On bhe ba51s of these f\lndngs 1t was concluded that

sl .for grade flve students prabt:.ce xdoes have an effect on E
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- ,:.',!‘::{; CHA;TER 1 T ..
E E:;hnfi.;; ;,fipuréose of'the Study .{fai]gjéiii;“:fisﬁzﬁl;;;.7%]5i-;*;fd;¥?;“lff'
._ tlonsh‘lp of drlll and pr‘S‘ctl& to mathematles achlevement |
.( \. X in Slilll and \concept acqu:.&lt‘ler-t.‘. Researeh on the effects ; W
| ,:Qalﬁ Zi of dr111 and practace iﬁ the past Lndteates that no consen:;:' _ﬂ
- , sns has J)een reached on the benef:l.ts of “61;111 and pract1 : ’_ E
f R Research,fe-arefdlv1ded~bn the”issue ot whethet or ngt 1Q7A § N
;é‘figffgif-fjtp is beueftc,ai-ln 1mprov1ng achlevement;. Beca;;e of the lack | ;.‘
n ?{. E of canenggﬁ this’ study wag’ de51gned to examlﬂe thlS rela— :,f ’
o '.':@ftiensnip}dr“_ewfoundland scbools and tolattempt to answen ‘x:¢‘f
-;; "séﬁé'ef.éf‘ éuestlons related to the_rssue, If practice 1s P ‘
e f%enefleialJ how much practlce ‘is beneflclal, and to whlch ’!;, -
Astudentsbls 1t of benefit? d'HhiEi~.. . ‘.‘ . R lvli il
;:.‘~-.'ﬂi : ;zu:i_";.ai‘:; f;tlﬂf;ﬁ{;"‘r ‘ '.»,“- Qidi}3[= ;-‘f.':f.' -
Deflnltlon of the Problem : o :;Ep ?‘ ot f-” S <
, Lt The ;tebled tnder-levestiéatlon 1n thlS studY was‘ :
tbé defferenttaﬁounts of practlca result 1n dlffere*t levels
of ;:hleveﬁent 1; mathematlcs°. anaaaitléﬁ, is, there any %‘f‘”f' -
| “\.relataonshlp between sﬂudents'habllltyulevel andjthe amount ”'ff
‘. ~4¥ of practlce necessary to master a concept° Is there"aei :d f | 2,
f; relatlonshlp betweenwsew'ef pﬁpll and the amount of practxce“?;
{ ?1 teeessary to master a‘concept.n‘SpeCLflcally,ylf the amount |
| Ke SR legﬂéfnjllz - 'miai%alua S BT S ‘
o 'ffiil gfﬁ ' o Ly
. : ‘ ook I ) a 5
ol u S . -




o ?:a and type of lnstructlon is held relatlvely constant, would

dlffere t groups, each glven a dlfferent amount of drlll andu

ﬂ.:”',ﬁjpract1ce,latta1n dlfferent levels of mathematlcal ach;eve—,

. ment on 1mmed1ate posttestlng? Furthermore, does the amount
: . R L
;of practlce have any effect on later.retentlon as measured
by a delayed posttest? In thlS sthdy an attempt was made .
‘*”ffﬁto aetermine the effects, 1f any, Wthh these factors haveJ

‘fﬁon lmmedlate achlevement and‘delayed retentlon.w,}@ijﬂ'*f"ff‘f”'“wm

s

. LA . PR 4 RPN

:,Trr:zﬁ,ﬁ.,,:.,:,-'.,. L “'-u/- s

o f}“QBackground toNthe Problem "ffuﬂﬁ;«ia?:}ﬁg?.f ~rﬂf‘ :f:i*:f>!ﬁj"

ia cel

Two of the major schools of psychology have'dlsagreed

‘-s.- ot

o f.&" ,.:
q,,"; fabout the effects of dr111 on retentlon of 1earnxng. Accord—"

3 . '1ng to Brandt (1973), the Sklnnerlan s h631 contends that

*

'.ﬁdrlll 1s not only needed but that 1nten51ve dr111 has a.w

\ ' -

o ‘ .fposmtlve 1nfluence on learnlng and'therefore 1mproved retenr
“ﬁu“ﬁ'iip?-T tlon w1ll result. The Gestaltlst school -he says, recognlzes.
“ffién“ji k i_‘the 1mportan¢e of dr111 but contends that because of the |
| | funlquevnature of the 1nd1v1dua1 any prescrlbed program of
wélnten51ve drlll 1srquestlonable" ts appllcablllty ‘_J
r‘ﬂ_éi?f??=ﬁ Gay (1972) reported that,i"In the search for ways ‘to:
_:Hzllmprove retentlon, one varlable that has’ falrly con31stently h','
'been fOund to have an. effect 15 practlce“ (p. 466) ] Under-‘
-wood (1964), a\léérnlng psyohologlst, has ;Eso reported ‘f’:
%%fev1dence to thlS effect.. Unfortunately, as Gay (1972)

. “=E
jstates, these flndlngs have not been crltlcally applled to

»Tthe classroom.; For example, in mathematlcs the number of ‘: -
N o ' e T
: > practlce examples as51gned to students learnlng a new -




A

Ty

e R ey

AL B S

. .. : ‘ : . .
concept or skill has ‘typically been uniform for all stu-.

" dents and.determined by the teacher or -textbook. ‘Generally,

1nadequate attentlon has been glven to rndlvldual dlffer—

1

ol A
ences and the pOSSlblllty that dlfferent students may

'requlrefdlfferent-numbers of'ekerc1ses. In fact, 1f one -

1gnores the students' ablllty level 1n aSSlgnlng practlce,

/
N

fyany glven amount of practlce 1s probably uneconomlcal over— ,j'z“

_learnlng for some students and 1nefflclent under}earnlng for

Cod -'.' .

?oﬂmmsh;_73ﬁ””?fﬁ¢7fA5“5f‘ 7'73ffn}33*?:;5J-:f?‘“fréﬁw;

—_—

Most teachers, espec1ally mathematlcs teachers,

fe . l

'.belong to eather the Sklnnerlan or Gestaltlst school of

1

thought, as ev1denced by the type of mathematlcs programs

of 1nstruct10n exlstrng 1n our present schools. Tradltlon—i

‘ally,.- teachers tended to be Skrnnerlans.' They tended to

'porters of the recent mndrv1duallzed mathematlcs program .

'”place great empha51s on practlce .and drlll halllng lt as

the solutlon to the underé%andlnq and retentlon prpblem of'

.students. Modernlst teachers, those teachers who are sup--‘

LN

imovements, tend to be Gestaltlsts ThlS 1s ev1denced by

-

'_thelr procedure’of assrgnrng practlce on the basls of the

uflndlv19ua1's ablllty and nead.“ However, there also exlst

‘iidthose teachers at the opp051te extreme from the Sklnnerlans J{'”"

’

,

-,who bclleve that practlce and drlll add nothlng to’ the

P

-mathematlcal understandlng of the students, and therefore

‘

practlce and dr:fl are unnecessary and of no beneflt in

promotlng reten ion~ of concepts and skllls.‘,”
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Gay {(1972),/ in a study of practlce a531gnment methods

thh grade exght puplls, concluded that tradltlonal methods
of. mathematlcs 1nstructlon whereby all students ecelve the
same amount of practlce were. not éonduc1ve to promotlon of
retentlon.; However, Brandt (1973) found that practlce
amounts had no smgnlflcant effect on arlthmetlc achlevement

Brandt varled the amount of dr;ll that dlfferent grouﬁs of

ttudents IECELVed and found that theré were no sxgnlflcant

-

dlfferences 1n achlevement.. Thls seemﬁ to 1ndlcate that the_ékyi‘n“'

results of studles to date have not been conclu51ve and moreg'fJ"“.

oo

reSearch ls needed to resolve the lssue.; The results of
Brandt's study c%ll 1nto questlon the beneflts of u51ng i

drlll\EQ§ practlce at all.u Thls 1s espec1ally true when one

o con51ders the fact that One of hls treatment groups recelved

PN

no practlce exerc1ses.‘, .

Pr1nc1g;es and Uses of Drill

'; Sueltz (1953) llStS several pr1nc1p1es whlch have a

- . ~‘,|
ba51s ln experlmént.and tested teachlng practiEes._gﬁe_
states that these pr1nc1ples aLe generally recognlzed as e

sound and appllcable to many 51tuatlons 1n the teachlng of

f mathematlcs.[ Two of‘these pr;nc1ples are-

. i;:?Drlll should be. done w1th correct’prOc sses lest ‘- .
et an chlldlpractlce errors whlch need to Ee remedled .
ﬁ;‘-later o . . '

. A

‘2. 'It seems that puplls of lower ablllty requlre more\‘;;‘“'
.'Vh,drlll than more. able students. (pp 196~ 197)' L S~

—

; .
Sueltz gogs. on- ;o say that there 1s now general agreement

that drlll and practlce, or recurrlng experlence, is useful-

! . - . . .
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?,:}5lear ing and retentlon qﬁ related new learnlng tashs.?

- f,ance reflected lh student achlevement, the Tlme wrlter

h

'“1. To gain proficiéncy in handling a mathematical N
. process or procedure aftef it has been studied -
- or its usefulness-establlshed j
0 ‘
2., To -enhance or enl rge the understandlng of a
' doncept whbse bas;c principle .or. 1dea has been

establlshed (p 197)

'Ausubel (1968) relterates these uses of practlce :0r

A M
\currlng experlence, and adds that-f ‘ ‘j o f
‘\,
Prachlce lncreases the d15$ocxab111ty strength of
"newly-learned meaningg for: a given trlal ~and . thereby
,Wﬁfac111tates thelr retentlon,»lt enhances the - leaxner. s
B responsiveness to.subse uent presentations of the
. -same materlal ‘it enabl s’ the:  learnef :to proflt from

.flnter-trlal forgettlng, -and - 1t facllltates the -

3

CL
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In thls sense both Sueltz (1953) and Ausubel (lbsa)

/_' -

have suggested that practlce and drlll are only useful -\.T,L o

after the concepts 1nd Skllls have been developed 1nstruc-ﬂ;'
tlonally by - the tea her, and the student has a baslc A :'(

iknowledge of the 1deas to be practlced , Sueltz ends his“/

_.f'commentary by saylng that dr111 18 both 1mportant and neces:?'
< : N Nl . . .r ‘“ ’
A .
.‘sary 1n 1earn1ng mathematlcs. waever, because of the many

1varlables Whlch a teacher can only partlally control 1t is

1

“.'not p0551bie to prescrlbe preclsely whén, where, and how

‘much pract.

ce is necessary
N N Y s g e [V . . - L . -
o N R . ' -

o .

Present Status of Mathematlcs Achlevement
In a recent 1ssue of Tlme magazlne (November, 1977),
‘a’ rev1ew of recent lnnovatloﬁs lP the schools and the present

O -

state of educatlon glves ‘an 1n51de v1ew of some cltssrooms e

“in the Unlted States. In a statement on*decllnlng perform—, '

.

[ . . £
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[

‘stated, "After more than ‘a decade’ of vaunted 1nnovat10ns,.

,

all 51gns\1ndlcate that todayzs students are more poorly

o
- {

prepared in basmp skllls,than‘were thelr predecessors"

(p- 58). ’ ' . . . R o _' A
The Natlonal Adv1sory Commlttee.on Mathematlcal Edu—

L

catlon (NACOME), i an overview and analy51s of mathematlcs

vary accordlng to grade level geographlcal reglon,.and ("

lnstructlonal empha51s“ (p. 103L.a Furthermore, as measured

of nat;onw1de educétlbnal achlevement, college entrance L

scores have been fallxng slowlyubut stead11y~since 1962

Tt U

Perhaps more 51gn1f1cantly, the NACOME report states, 1s

matlcs decllned from 20 2 to 16 4’(pa 107) ' Thls‘result

1nd1cates that.the expecratlons that glfted students would

,?ﬁ ‘;.at least beneflt from the lnfu51on of money, technology, and‘::F
‘f, new materlal were not reallzed.“hfii'.f;iylfhf¥f7'?iffﬁih ";
—h: : The NACOME wrlters‘state further that the results of;:"
1if.f;, Wli :{{:' “the’ Callfornla testlng program showed a decllne 1n mathe-f:

~ %”;T:i‘V% 7. ~_ matlcs achlevement durlng the/years 1969 1973.: For exampie,‘
';iggxﬂf:f'p ﬂ‘;;;ln grade srx the nmdlan score on the Comprehen51ve Test of?‘“q
:;%i.uff;h fjﬁ Ba51c Skllls mathematlcs test dropped from 47‘1n 1969 to438
;gkj: ,1' ' 1n 1971, and then remalned constant for two years (p. 10')‘
.:ijglltili-rﬂtlf Related;to Fhls 15 the flve year Natlonal Longltudlnal ;“

':{ ;' RS ';,,“; 0' o s S '

'Aln our schools, stated that,i"Recent trends in achlevement :'

othhe.Scholastic Aptitude Test (SAT), the broadest measurez-v

e 4 I

Average mathematlcs scores have fallen from 0ver 500 to 472.

- the. fact that the percentage of scores above 600 1n mathe—fj'ﬁ



- to Sueltz '8 (1953) and Ausubel's (1968) statements on the

P
ot
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: on national standardlzed tests 1n the Unlted States and
'“the multltude of mathematlcs educatlon concerns and‘develop—."“

o ments of the perlod 1955 1975" (p. 137) Probably the major ’2

. Lsefulness of practlce and dr 11. hn argument could be made

s may be true 1f drrll and practlce 1s belng a551gned only ‘ff7' jl'gj

N

o play a. v1tal role 1h a chlld S lntellectual development._ In f’ty"“

. ' - : - ' n
‘ o ) , S

Study of Mathematical Abilities (NLSMA}-1961)Q_ The, NACOME

report jfates that, "The study showed that there nga clear
LT ‘
trend for moaern textbboks to be assoc1ated w1th poorer

¢

performance

ol computatlon scales, however, they are asso- .

fdely varled patterns of performance on the -~

e ¢

ciated w1th

other scales"/(p. 111) Some of these scales are/comprehen—'l“

s10n, appllcatlon, and analy51s.f.il_teu._:;'_ﬂ ,/: o
‘ ‘ S I AR .
The beglnhlng of thxs decllne Ln achlevement scores I

% R
._‘.‘. . [P

‘..,'

Canada c01nc1ded almost exactly w1t the beglnnlng of modern

mathematlcs programs whlch the NACOME wrrters deflne as iff'_if?ﬁ]ﬂﬁ'“

e

feature of modern mathematlcs programs of 1nterest to the

present study 1s thelr empha51s on understandlng %nd a . e~

éhpha51s on drlll and practlce. Thls 15 1n dlrect opp051tlon

', N

a -

that dr111 does not-lead to 1ncreased understandlng.--Thls

: welb
. A . . oot

for the sake of drlll,rhowever, dr111 that 1s as91gned for .

!\'C .

the expressed erpose of furtherlng understandlng through

. . Q.
« - o

} ol
use of concepts and skllls already taught can be made to \.,;- ,

T T AT

addltlon, drlll anﬁ practlce on these concepts and skllls

can be de51gned to have praptlcal appllcatlon 1n the chlld 's’ o

A

e B . B PR

real world.experlence. 3{‘, }ff~?}.‘-"
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Slgn;flcance OL the Study o "-j" a5 ) - I

. The author is aware that v#ry 11ttle coordlnated
effort has been made -to examlne the ways 1n whlch students SRR
?e ) - .
learn. Edqpat1onal agencles have made lndlvxdual and ‘

sporadxc attempts to examlne thlS 1ssue._ For éxample,

studles such as- those by Shlpp and Deer (1960) and Zahn-j
(1966) have, to a degree, establlshed that hlgher achleVe—'”

7.

‘ ment*results.lf over half of class t1me 1s devoted to

e
] "' Ao ‘

e , 1nstructyion ofa devejropmental nature. However r they&have not

. \4

h'establlshed whether 1t 1s at all beneficial to prov1de,§fh}

:Z7fpractlce and ﬁilll after thls 1nsfrhctlon has been completed"-;f¥7§‘

¢ w.‘, P

.”~§_"' While it 1s recognlze that such small studles have

3

' 11m1ted generallzablllty, larger studles are frequently not
. I

po551ble because of -a. 1ack of accessmble fundlng. In the

e

_meantlme, studres such as the present anestlgatlon WJll add

fneeded ev1dence on .the procedhre of asslgnlng practlce 1n L

1 B .

.Lthe classroom as part. of an overall ?structlonaidstrategy.; L
7 The NACOLE report recommended that\\‘ere\hb‘continu- } ;A‘i ol
;{-ing attempts to flnd ‘a %ound emprrzcal bas’s for the recom-r:"" |
vl‘mendatlon of partlcular patterns, methods, and mated als of
"lnstructlon. It further recommended that,."Once goals are

’ ~Ic1ear1y eJtablished concernlng des1red computational gblllty, o

,.-research 1s needed to ldentlfy the technlques,‘and bal nce wﬁ;;fﬁ"?
.'tdof ratlonallzatlon‘and practlce that are optrmal roria taln;f" :.'

fnent. of these goals"‘(p 144).'\3“f}i'ﬂ}33f:- :f'%”'”l .ﬁ;"j:fﬁﬁ ,;ﬁ
',G:Lff ' Whlle thlS is a worthy,nndertaklng, it is: beyond the%;"f'. |

scope of thls study HoweVer, thlS study finds 1ts 5;-‘ = ”ﬂfh",;

5,

2 Y St .
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. of! 51m11ar1ty or sameness whlch repeat'or regur. In thls A

';fthat some adthors such as Sueltz (1953) refbr to s1mply

B .
.o R ) . . . AES
E , . . . .
s " K o . oe. oA
drlll. ‘) 8 S s . ' o
. | . - . - - . , B
. P . !
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‘wqrthwh%le goala :‘_' L J‘- . ""'{w;“'

tlons are stlpulated.i“,’“

- L
-

',refers to those aspectsgbf learn1ng that possass elements

f
. . .
o ; .o ’
. . - .. <
. -, . g

51gn1 icance - in t 1t is part‘of a contlnulng attempt to B

ident fy the ﬁelat ve beneflts of dlfferent practlce and

.
. »

practlce for thelr relatlve usefulness-ln attalnlng thls

*

. o -, . .’ N .}
C e ~ s SR .
~‘wDef1nLtlon_of{Terms L o S ' ’ .,'\,;, el

For the purpose of'thls,study, the following deflni.

N -~
a

e N

o

"ﬂ"study,the word,practlce w11l be used W1th1n*the framework

L -y

' Préétice'is*défihedfés'ﬁécurringfexpériehCes,,ahd*'

FRAY

P
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"Amdunt of*practice refers to the number of practice

exerCLSes ,that i student is a551gned on ‘a cOncept after

[

1nstruct10n has aken place. Students -were aSSLgned to one

z___/

of three treatme it groups glven three dlfferent amounts of

[N N W )
practlce exerCLSés., Treatfent A was glven f1ive practlce
. &+
'dﬁ' ‘ exerc;ses, Treatnrnt B——ten practlce exerclses, and-Treatment
¢ e : Co '
. L C—-fzfteen practlce exer01ses. CR T VLR :
) ’ i 1Y RN :‘ - . L : i -
L AN ”.'f‘ _rw ;<- o ;1:' S S : .
o 5&;“ -J;ﬁ;'a*‘f_ 111t¥ re ers tQJthe average of achlevement grades

'ﬂkfmglpﬁv;'f:.' \

_1_' RN ',

ol gradefoursT T ; U e

N o
r L. - . B v PR .. PR PR ' Y cea a - et e T B T K oo, .
T S N ,@n‘ Ry o -.'~w; SR R
M . o v, . N . . L LRI Y . - K ‘v A L
K . . .. . '

ngh ablllty st dents refers to those grade flve .f

Ly

students who obtalhed ‘an average of greater than 75 in com—- -

pos:te language arts and mathematlcs scores at the end of

grade f0ur._ ”"g C : ';».

Lower abllltygstudents refers t6 a comp051te ‘of

medlum and low ablllty students. These students were those
Awho obt yed an- average of 1ess than ﬁs in comp051te lan— 'Af

guage arts ahd matﬂematlcs scores at the end of grade four.

e . -~ .. . n . i . ‘

L e
TR S I f-l Immedlate posttest refers to a test whlch measured

~

. concepts “and skllls*taught durlng the de51Fnated 1nstruc— ‘(.,

R .;t t10nal perlod, and admlnlstered*en the éay 1mmed1ate1yu' ~,

%?Ahi';ﬁ ' o : followxng coﬁplgt ‘h'and rev1ew of the 1nstructlona1 uhlt
SO ' '.' . ' "_,‘_ o I - ' E ' g ’ ’ '.-b" ’ a
? b g Delayed posttest refers to-a- test whlch measured con—

S cepts and SklllS taught durlng the deSLgnated 1nstruct10nal
m . . ’ A..' ‘:“ - . L ) o , - e .

. o ) - . e ‘ . o .
} % . . .
e o ~ N o -
e - ’ DR
v oot A R
. & . 1
. : - N Y i
u . - |
"Ry LR =g T "

S o, s 1n com9051te 1angTage aﬁ}s and mathematlcs at the end of gf“.fcﬁtfﬂ"
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" period, and administered one month after completion| of the

as
T

instructignal unit. Lo P ' —~

" DelimitatiOns ) : y

f |

A ] , ‘ e '
The results of this st:ﬂy are delimited in their gen-

.eralizability toéthe area~und'r’investigatﬁoﬂeemathematicsf~

in partlcular, the addlt10n 0 fraétioﬁ%-‘/Becaﬁse research

has 1nd1cated that the amoun of practlce necessary 0 comr1;

. areas '

in the study—-grade flve. The flndlngs of research i the'

”~grade level of students,'as well as’ Wlth content mate :al

However, it hmy be p0551'1e to genelallze to students‘ n'‘6ne

grade'%hayé and bplow e grade flve leveI students bel.g o
' z. f‘ ’ : \
bons;dered heﬁe, sinde hey have ba51ca11y the same’ psycho—
- . ., ' z .
loglcal and phy51ol gl al characterlstlcs.z "

.

Organlzatlon 6f. the \T

i

[

N
f the problem, the background of the
+

‘The statement\

probleL the 51gn1f1 ance - of the stﬁdy, the deflnltlgn of

terms usedL and a de crlptloL of thé dellmltatl of the ’
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‘ 1nstruct10ﬂ Research flnd ngs‘related to sex differences

v research w111 conclude Chapter II

3

. A review of the literature follows 'in Chapter II,with

®

an emphasis on the effegts of practice and drill on learning
P . . \_
and retention of mathematdcs concepts and skills. The

research has'generally taken'the form of a comparisgn of

some ‘'drill and -practice procedures with other modes of -

in achlevement w111 be prese ted. Research on homework of

thé”ﬁrlll and practlce type will be reported .to establlsh ,

.'tha%‘rt 1s -a potent1a1 source of 1nfluence, and therefore o

TN \b

._for the purposes of th15 study mus

;'fof the revmew of the llterature, and suggestlons from that

p 3

ing:- the selectlon of the, sample and a brlef de5cr1pt10n f -
the pOpulatlon, the selectlon and preparatlon of the 1nstruc-
tlonal»materigls, the choxc -ahd preparatlon ofrlnstruments

empl yed the'statement‘of the‘hypotheses,:the procedures‘used

_tgn the lnvestlgatlon, further llmltatlons of the results, the

statlstlcal tests used 1n the analy51s of results and

51gn1f1cance levels accepted.

/ A report of the flndlngs will be presented ‘in Chaptex

. c

IV. A dlscuSSlQn of the reported flndlngs is presented ln

Chapter v. The study 1s summarlzed and conclusions drawn

Chapter III contalns the de31gn of the study,‘lnclud~.

e\ellmlnated. A summaryn_f

-1

from the study . are presented.l Recommendatrpns evolv1ng from‘ 3

the study conclude the thes;s

a

— - ~— — - SN

e




CHAPTER II - o’

"REVIEW OF LITERATURE

The follow1ng reviey of related llterature and com—
: | 'mentary makEs one - become 1mmed1ately aware that there is no
—_— consensus of oplnlon as to the uSefulness -or lack of useful—

Jnessjpf practlce and drlll 1n mathemaths 1earn1ng.' Thls

B
. ¥ 0 N

'rev1ew 1s a presentatlon df flndlngs of studies by reseﬁrchers‘w

=

\ l -~

TR who have attempted to establlsh the benefits of drlll as - an

' a#Q 1n 1mprov1ng mathematlcs achlevement ‘:ﬁjliié."*' Cow i

n, R TN
Rousseau (1972), 1n a studb'of dlfferent methodologles
for teachlng arlthmetlc at the grade four level concluded f-l ';13}

‘that there we;e no significant dlffetences_ln retention of

di@ision algorithms. However, for extension of. the algo-

¢ ' rithms to cases of slightly different or grester difficulty’ * - {1
- ' the'rd_t';e" al'goritl"lm,‘ or af;i_ll and'fpra'ctj;ce procedure, is > U
o St : ' i - . . .
.. - superior to the other modes of presentation $uch as distribu-

- ‘tive, quotitive'and'partitive.”uByf“cases.Of slightiy éreater

'dlfflculty" Rousseau eans the applxcatlon of knowledge and .- -

skills to problem solv1ng 51tuat10ns.= o
erght (1970) dld a study 1nvolvﬁng -a comparlson of
woa modern mathematlcs prOgram Wthh empha51zed understandlng 4

1, i " and a tradltlonal mathematlds program wh1ch empha51zed dr111

e

‘and practlce;‘ He concluded that there were no dlfferences

betweéﬁ\groups when-tested on a t:ad;tlonal\mathematlcs test-

o

&

I S . 13,' o . ’ . ' B o]




of achrevement requlring recall of knOWIedge of materlals,

4, -

slearped- HoweVer, students in the modern mathematlcs P T

'program scored\51gnrf1cantly hléher on modern mathematics

tests of understandlng of concepts, Thls is in almost dlrect -

‘u\

- K

opp051tlon to Roussead's (1972) flndlng. Iﬁ one examlnes U f_ .

4 ‘o vt

Bloom s (1956) taxonomy of coqnltlve skllls and abllltles, :

. . . "
.

"one. finds that the levels~are arranged in ascendlng order’ of ,~‘f"wf

- o DL ' o iz;.‘

icomplexlty- knowledge, comprehensxon, appllcatlon, §5a1y51s,- f;f

-

L)

..‘synthe91s and evaluatlon Accordlng to the taxonomy the

comprehen51on (understandlng) stage lS at a more comglex
. V. SN .
'level than straight recall of knowledge.ﬁ In Rousseau B ﬁ:ﬂ*g

~
[

"tqstudy the erll and practlce (rote) a gorlthm was superlori':;;

*when-extendlng 1earn1ng to cases of greater understqnding,ﬁft

however, erght reported that the modern program wds superior -

hd N

- ‘e "f

'When extendlng learnlng to cases of*greater understandlng. ,";

- AN
M o

Pledesel (1970), ln a- reV1ew of research contrlbutlons f?;f}‘
. oI . e N .‘ . ' ~.."
to elémentary school mathematlcs, reparted that researchers TP

A “1 €

have found that rote fhle or drlll, and\meanlng metheds» ~f.;sﬂj*ﬁ ’L_
. ’\ ' -. -, .'__ ] . 5 "
pfbduce about the same results when ammediate computatlonal N

’

D R
abilltY'lS used as A crlterion- however, the meanlng method L

pr . - s \ _/‘;

is. superlor to drlll and practlce lf iongiterm retention lT

! 3

used as thé crlterlon.;- o S ° ;w."“' ot L

;” Dav1es (1922), usrng a computer-ass;sted-lnstructlon L :r"J
k - . program (grades 2 ~6) ln drlll and practlce in elementary R "

school.mathematlcs, found that students on Ehe domputer R
; 1 S . PR

“;;Q C e ~ dri[l and practlce program dld‘51gn1f1cantly4better than B

e CT e

-

tho

e not u51ng the computer. Students preferred the medla --w,7

AU e sl - - .- R STIRN . e
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S e to other types of instructzon such as texts béﬁgﬁse the ,
:‘ ”fvt }'L:i systenlgave 1nd1v1dual drlll and practlce, and 1mproved ' M
e . ,fh: COmpetency. Thls study has a direct bearlng on the purpose
ffof»the preSent study- FromJDaVLes'fstudy 1t appears that
- - Q.. ‘I - . . .
"-“the method of a551gning practlce from a textbook, whereby }fp”grf

;;‘every student recelves the-same treatment, lS not‘a de51rable " e

Yy,

-j.practlce at 1east qot for all students.‘ From the results of fl"'f

Jgfthe Study and the comments by students 1t appears that stu—:j}

";uk‘iffff’gf"be assrgned on an ind1v1duallzed needs basls.‘L?“ fiwh7~ J'“f; L
DY T --'ﬁy ! In a study of method of feedback u91ng practlce workh

~".“»._7“'.-_-.-"5-'sheets in grade flve, Morrell (1970) found that all groups

" :hﬁ’%3:'”}n_Jrvu31ng the practlce worksheets obtalned 51gn1f1cant achleve-u

T]j'hy';;_ment galns. Under these treatment coudltlons all students S

f’g ff_‘recelved the ghme amount of practice.u Relatlng the,results

o R SRy ..
ﬁ:f ;?.j‘fpltéof thls skudy to Davzes' (1972) study 1t nught be hypoth— m*f<ﬁi i
; | P eslzed that even more.slgnlflnant galns mlght have been de; S
f.‘igﬁﬁuﬁﬂsf :mhf f thls practlce had been assigned on the‘basis of 1ndlg;d;:..r ?ﬁ;
( 7u:,.TT2;'i;ﬂéal need I; : _' ' ,"“;' ‘_,A' S ;ﬁ"'? » !
;j'éf t'-ijeﬁjd:x;,ﬁitil Shlpp and Deer (1960) and'Zahn (1966) reveal that 1n~7
‘ o Pd. o ;:':elementary school mathematlcs maximum achlevement 15 ‘"_ .7
?ﬁ };fﬂ;:'iflaﬁiygobtalned wben oVer half the tlme 1; devoted to deVelopmental”fJ llllll
! glglifiiiki‘ ‘«act1v1t1es.; Utlllzlng four treaﬂment groups A, . B. c, and D
; j~uk;i o W1th amount of tlme spentlon deVelopnental acﬁ1v1 1es beang "
‘; {éfj;fjdfp‘;;; 57 per‘cent, 56 per.oent,“44 per cent, and 33Jper cent, \;{;fﬁ e
. ;-%Qtlijfz,:'f'respettLVely, both researchers reported a trend toward o -
“‘ E - s '-:5.
LS : . ' o




b ‘ higher achlevement when the per- cent of class time spent on
N #

developmental aCtiV1tleS was increased. In both studies
toe ' the A and B groups'scored significantly higher‘than group Cc
:~ui ' .and D‘on tests of‘achievemeht. These studles are evidence
;d.' . against the bellef that more practlce makes for better } , hj;
understandlng. The results of these studles do not 1mp1y that
practlce lS not beneflclal However, analysxs of the
results does 1mply that the greatest"beneflts of practrce‘ii‘

are achlered only after the cOncept has been well ﬁeveloped

through 1nstruct10n.o;:;h;f;;tﬂwu‘i"%Ahzfgiff L{},nj';;l'A;;"?

) P
'

Preston (1974) dlStlthlShed between two. phases‘of "i5_“~';ﬁj
acqulsltion of permanent knowledge—-a learnrng phase and a- -"’\p

rememberlng phase. The. learnlng phase is the time requlred
to master the materlal- whereas the remembering phase

. S N
lnvolves the ablllty to’ store;.retain,.and'retrieve.this

.knowledge-after a glven.lnterVa1~ Preston studled the

“"‘effects ofidevices“suoh as extra practlce on’ retentlon. He
. PR \ .
found that in tests of retentlon there were no 51gn1f1cant o

';‘;{_- dlfferences between practlce and no-practrce groups after S

three and flve weeks ’ The 1nstrdctlonal procedures varled

.

'.\_ for dlfferent treatment groups only in the flnal stage——one

5

group rece1¢ed practlce and the control;group recelved no

practrce. The results lend partlal support to Riedesel'

(1970) flndlngs in that the 1nstruct10na1 or deVelopmental R

-
"

o act1v1ties appear to be the most 1mportant promoter of

retentlon.‘ The results 1mply that practlce adds very llttleJ

to ‘the 1mprovement'of retentlon. 5’,5‘.4-3f1 "h'-ﬂn

1 N . . -
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.

-,

)

Colien . (1970) found that a conventional textbook and , -’

chalkboard approach using drill and prabtice produced si&R\’

’ nificantly’highe'r gajins in achievement than a laboratory

‘appfoach on a teaching' unit on fractional concepts and com-
putation. [The laboratory approach which utilized a variety

of manipulative\and multisensory‘materialsAelong with a Py

. . ( o

student Centered teachlng approach requlred much more tlme -

£ \ .

than the conventlonal approach.‘ No 51gn1f1cant dlfferences

were found on tests of‘%nderstandlng of concepts, but the v,f
rﬁjfconVentlonal approach ;doup scored 519n1f1cantly hlgher on';;:RA
j.computatlonal ablllty.tests. . ‘ : ' "- ' - _.;ﬁ.'

._’~:7% Pugl151 (1970) conducted an experlment w1th grade 51x,e'

classes to determlne 1f the effects of programmed and dr111 R
L type supplemented self-lnstructlon on mathematlcs achleve—

ment dlffer.:'Three supplemental self-lnstructlon groups,

quere used- (1) Teacher—dlrected using programmed materlals*

-

(11) Pupll—dlrected u31ng programmed materlals, and (111)

Teacheq—dlrect?d u51ng drlll materlals. Flndlng no 51gnif1—'
- caht dlffetencas, Pu91151 concluded thet in terms of thelr
effect on mathematlcs achlevement each procedure warrants

. equal consrderatlon. ThlS result 1ndlcates that 1f students;

«

- need supplementary work after completlng regular classroomS

-1nstruct10n,_,kdr111 aﬁd practlce type upplement 1s as
»beneflclal as further 1nstructlon u51ng‘programmed materlal

At . IR

-1n 1mprovmnF achleVement

leschi (1971) carrled out a. study w1th grade 51x
B l
students concerned w1th 1mprov1ng the arlthmetlc computatlonal

- . - . . . . . -,
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N ' skills of intérmediate grade students. Suppes' and Jerman's e

Individualized Mathematics Dri and Pr i was
selected for use in the study. This program provides for

: -students of ‘differing abilities, allows :Eor' somie self—pacing, ]
‘ }; ’ . and is geared to the student's level. Hirschi compar-ed this ,

program wit-h '-regular classroom instrucEion whereby all stu,—, ‘

-~ >

,‘g o c dents of" dn.ffer:.ng abllltles recelve the same” amount of : e &
. ‘,: . . . . T -
i; practlce. . HlISChl concluded that the drlll and practlce

, .

program was signlflcantly greater‘ than the regular class-—

room[ 1nstructlon J.n terms of achlevement gaJ.ns .m computa-e .

tlonal Skllls. l Thls result J.ndlcates that computatlonal

skllls of sn:th graders can be J.mproved by us:Lng an - 1nd1v1du—

- ¢

-~ '

\al:Lzed dr.l.ll program J.n the regular classroom. This result

le ds further support to a statement made earller in Chapter o " .
I that any pract:.ce or er.ll program must take 1nto consz.de‘ra—‘

‘tlon the nature of the 1ndlv1dual's need for practice, and. - T
| must be a551gnec{i 1n proport:.on to that need. The results ofi .

, B ‘the leSChl study aIso lend support to Dav_Les' (1972) fimd- _"
o | J.ngs.. Whlle Dav1es employed a- computerlzed program an hls -
study, :‘.n both cases the majo,r featurel of- the programs was’
the ass::.gnment of. drlll and practlce on the bas:.s of the

neéds of 1nd1v1dua1 students. P

- . ., .
ke - F ~ , . ) 2

Gay (1972) adds to thlS by statlng that students

:mstructed by the flxed method of ass:.gnlng practlc’

c1Ses were 1nfer10r to students 1n the retentn.on 1ndex

@ group in terms of achlevement. . Under the fJ..xed method of: '

ass:.gnlng practlce everybody recelved the same amount, ; )
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' . . P . 'Y
whereas students in the retention index group were assigned .
practice-on an individual-‘heeds basis. The fixed method .

- -3
s ~ ‘. . RPN

was also iniferior to the choice group wherxe students deciéed ‘ , ~
how many practiter exercises were needed. This suyperiority -

was demonstrated Sn measures of acquisition, immediate reten- ' !

tmn, and° deléyed retentlon ThlS result seems to lnilcate ' -

that the hz.gh 1evels of forgettmg that are often rep rted, | AR f

; such ~as by 'I'yler (1934) r. may be a result of the 1nadequate . ,ﬂ-;_ B _':

strategles used for

, ’

pro?rldlnd or ass:.gr‘h.ng practlce to stu—-";.‘.

dents after a t0p:|.c has been taught.-, Tyler reported that 1f ’
*studénts are examlned on a subject a month or a year after

v -

they “have wr:l.tten the orlgl.nal exam,, thelr scores show an -’

alarming drop o DR . , S ﬂ

N

Ausuﬂel (1968) supported thls suggestn.oxy when he con- I
cluded. that if adequate attent:Lon were paid to

such cons:.dera—' IR ][
tions as optlmal review, 1 e., in prhportlon to needs,

,students m:n.ght x:etaJ.n over a llfetlme most of the J.mportant

v e . - - 7
" P

J.deas they (learn .in sc-hool. T ..J : f. o R
Schubert (1972) states that, "Most teachers feel that
\ in a general way the learnlng that takes place dur:.ng a glven . B o

/
pel:j:l.od of time J_S proportlonal to the amount of practlce or

2
- e

VT e
o

L _repetltlon ‘a ch:le engages in" (p 80) . - CO:].S.‘LStent w:.th thls A

pr:n.nc:.ple, he says, is the bellef that ‘the pupll should LY
e . praétlce 1£ he w1shes to learn. Th;\.s statement’lends support
. " . [ .o

" to. the statement made earller that most teachers belong to

f'e:.ther the Sklnnerlan or Gestaltlst school of thought on

. . vpra tJ.ce procedures. .'However, lt also :Lnd:.cates that most
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‘ c£lassroam ,teachers assign practice as a general aid 1nstead

of assigning practlce on the bas:.s of stuflent needs. The

e

questions that ,arise ﬁrom this statement reT:- How much -
'practice is beneficia'l?'.Do different amounts' of. practice
affect acﬁievement’»’ Does ability of the students determine
how much practJ.ce is needéd" ThlS, as has already been

.. stated, 1s the purpose of the present study.

ot

Brandt (1973) stud:.ed the effects of er,ll and prac-

L-, ;.tlce 1n the classroom He asmgned students to three dlf-— o
. \ 3 -
‘_'.‘ferent drlll qroups-—-those recelv:l.ng no drlll exerc.{ses" ten
SR . ! N .- _'_'"._~,
drlll exerc1ses and tWenty-fJ.ve dru]{ exerc15es.- Usmg a

pretest—g:osttest des:.gn he obtalned. results whlch 1ndlcated

'no s:.gnJ.fJ.cant dlffenences in mathemata.cs ach:.evement between -
any of the dnll groups. Th:Ls study is somewhat 51m11ar to -

the present stu.dy m actual de51gn, however, the study by .
ot

Brandt fa;l.led to account for other var:l.ables that could have
potentlally J.nfluenced the flnd:.ngs of hlS research These
potentlal 1nf1uences are (1) sex of the student, (2) amount

of pract:.ce performed outs:.de the classroom, i, e., homework-'- *

:

(3) ab111ty lexﬂels of students, and (4) alLount and type of

classroom presentatlon of J.nstfuctlonal materz.als. In add:L- ;1'4 P

' tJ.on, the study by Brandt fallecyo examlne the long term
effects o:E such 'pr[a.ctlce dlfferences, as Campbell and Stanley /
s { S . . ) PR S S

(1963) suggest should be done. F -

N

R 2 £,
“r'\ﬁ‘ﬂ.! R

LR P .




v ..1mportant varlables havrng an effect. These varrables

' .‘_"accounted for 65 per cent of the varlanf:e 1n achlevement of

(S }l O

‘ PR

'
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Sex and Ability

The followmg rev;Lew of research on tl-}e sex and

ablllty varlables as potehtial factors in ass:Lgnmg practice

" will give some J.ndlcat:.o as to the status of  these variables.

Carxuth (1970) . in a study of, grades four, five and

3

six, found that the sex &f a pupll ‘had no srgnlflcalnt effect

‘ tlin current achlevement after dlfferent practlce treatments.

‘."- B o Y ,

’_'.;ment, 1ntelllgence, and read:.ng ab:.lity were the most

. )

stud’ents in" the drlll and prac,tice groups. In addltzron,

74

leschl (1971), 1n a study of : the effects of a practlce and

drlll program, dlscuSSed earln.er, reported that there were

-t

no slgnlflcantf dlfferences J.n arrthmetic qgmputatmnal

/

. skllls between boys and gJ.rls. , ThlS result adds . support to

the Carruth (1970) study Furthermore, H:Lrschl reported c

that students of -higher- ablllty are more llkely to. ach:.eve o

‘_ \a hlgher score ;Ln arlthmetlc computatlonal tfsts. ,

Also supportmg. these flndlngs of nd s:.gnlficant sex

dlfferences is a study by Grant (1971) He found‘ that mean

~ l

dlfferences from compulsory practlce homework»'treatments, be-r n

i
v

e

not Slgnlflcant i Grant also reported that there were no s.Lg—

o

n;flcant drfferences between low and h:Lgh IQ groups. ThlS

- result is L:ontrary ‘to what Carruth (1970) and Harschl (1971)

i
~ .
s

?

"However, he found that prev1ous levels of mathematlcs achleve—v ’

o tween boys and grrls on. tests of computat::.on and concepts were I'

_. rensvrted_-.j_,f.[ f.;}., L o IR _:. . “



-

. ach:.evement on practlce worksheets,

et N
v ey
A

R

varies’ with the nature’ of the material.

results of the prev:LOusly described study by Gay (1972) sug-

o
gest that the superlorlty of 1nstruct10na1 methods is

dependent on sex,

. 22 “

. on sex’differences, indicated that superiority of either sex .

o .
In addition, tl{?‘
?

-

.

Gay reported that the 1ndex method of

a351gn1ng practice was better for - females, but males did

‘ better if - glven a choice of amount of practice.

- O

Th:.s result

was s:.mllar on: both :|.mmed1ate and delayed posttests. - -

I

Adding fu/rther support to the flndlngs of s:LgnlfJ.cant

«

dlffeﬂr‘ences between se;Les ‘4§ a study by‘

(1971) who stated, “It seems reasonable

es:Ls of ‘no- differences between boys and:

respond correctly to oomputatlonal type-

From the analysn.s of the results of the

!

both conceptual and collnputatlonal types.'

- . . Morrell. (1970) found sigm.ficant

~.to reject the[ ypoth-—

cluded that glI‘lS were better- than boys"

However .

Engle and Le rch

'glrls in ablllty to

exerclses (p.‘ 333)

study it was con-—
in respondlng to
of exerc1ses }

sex differences in. o -

the :Lnte'r- S ~ v

actlons that resulted were further compl:.cated by prev:.ous

achlevement dlfferen(:es. . An analy51s of the :Lnteract;on of

'sex and prev1ous achleVement ndrcated that hJ.gh ach1ev1ng

boys scored SLgnlflcantly hlgher than hlgh achle\ung glrls

z

- -on practlce WOrksheets, whlle 1ow and medlum ach::.eVLng

L4
'

dld better than medlum and low ach1ev1ng boys.

o B

glrls L

These

y

resvults generally c01nc1ded w1th the flndlngs of Unkel (1966)

and Parsley (1964) .

i,




) differences in achievement may vary with - the nature of the

'In any case, prior rJgsearch e\Iidence has been substantive
: enough to suggest that when studying the~ effects of practice

‘ .assignments to students, sex and ability are variables to

] .have on acLievement, the amount of actual classroom instruc— " P

'tion must be held relatively constant in all classrooms.,

in an attempt ‘to determine the best type of classroom

% . . . - . !
5 .. B J. - ”

~
-
B
»

L RS

‘have on 'ach\ie‘vement using "practice and drill programs How

-

ever, the‘general consensus seems to be that, at, least at

the elementary. school leveL/the sex and ability'/of the

student does aﬁmrxievement -The direction of these sex

'
-

material being learned and the lever of prior achievement

N -~
v

R

‘a

kY

cons:Lder as haVing a potential effect on achievementé B RE |

-

Amount and Type of Instruction

. Bs prevmusly mentioneé Shipp and Deer (1960) and

Zahn (1965) reVealed that in elementary school mathematics "

maximum-achievement J.S obtained when over half the time is
'devoted to developmental teaching instead of student prac-

'tice. These studies indicate that the amount of class time

'devoted to instruction does affect achievement.‘ These con—

cluSions indicate that for the present study, in order to-

h

determine the effects whiich’ different amou;x);s of practice )

ﬂ4

a
\

- ..Literally ;thousan\ds of studies have belen carried out'

'\a




instruction, problem solving, sequencxng, omputer-assisted

..'Results are qulte cox’\trada_ctory and vary from or;'e study to

klndB of teachlng may work 1n many subjects at a certaln ;

'blnation of grade leVel‘Or subjec

;. ;

presentation or ihlstructional strategy touse. These
studies have compared and contrasted numnerous modes of pres-—
entation su,ch as the discovery approach, expository approach,

1aboratory, activity, individualization,‘gro.uping. programmed

i

AlnstrUCtlon, etc.” The uestl n that arises is: Which is
st

A
t-.he best mode of presentatlon”

Some of -the larger studies which have been carried

’ Out in, r'ec/éﬁ.t. ‘yeare Have attempte’d to answer this 'question.' S ﬂ'\, L

the'other. Brophy a.nd Evertson (1976) reported that many ’ 7;'» Lo

< -

i

grade 1evel, but they may only work for certaln students. . ‘

,Rosenshlne (1974) reported that after ekamlnlng grade leve.l

and subject area varlatlons.’ of teachlng behavior and stug]ent

o

achlevement, none ef the. results Iere; particular ‘to any com—

area., In addition,

MacDonald (1976) concluded that no teachlng practlces cot~-

relat’ed'wilth pupil .achievement in both arit.hmetic' and 'reading
at the second and flfth grade levef_s oo | ,' S R :
There appears to be N0 One best, answer. After examln- o
1ng these and~ other numerous studles, the answex to the above i S ‘._-j:,
questlon can probably best be determlned by examlnlng pupllsh o '
ab:.l:.t:xes, Luplljlneeds, the nature of the program content.
env1r0nmenta1 sejttlng, and physmal plant fac111t1es«. ,_'Th‘e"

only real agreement among researchers is that dlfferent modes

3

of" presentatlon have:dlfferent effects on achlevement‘ for




the amount of extr practlce the stude t gets outs:.de the N

'practlce treatment ’f the experlment.

., TENESITRTIERS. aw . e P T W,
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different students. 'This' indicates_that for the present.
study, in order to determine the effects whioh.different,‘
amounts of practi e have on achievement, the type of _class--
room instruction ust be held relatively constant in all

classrooms.

Homework ; ' Lo

As has alre‘dy been stated, another factor to be con-—

e

s:.dered as, 1nf1uer J.ng the results of practlce treatments in -

\ .

Vthe classroom 1s the amount of homework the student does, pr

I

Homework, as} referxed to’ here, 1s of . the r’elnforce-r |

ment or practlce type, i. e., extra practlce that is ass.lgned\ o

to ]the student to-be'completed at home.v As the fol;ow_ing,

resear'ch revi’ew demo ‘strates, the 'effects' ol pract’ice home-

_work on ﬁech;evemant la e not at ‘all flrmly established

Otto (1950) st ted that, "Homeworj is not s:.gm.fl- ‘f‘
oantly related to ach:. Vement as measure by teachers marks

and standardlzed tests\ (p 380) Opposed to thlS is a

n

; f:n.ndlng by Vlncent (1937) who, in a study of homework versus'

no homework in grades five and s:.x, found that results

)

" slightly -~favored the homework group.‘ However, Mulry (196 )

stated that, ,"There 15 llttle conclu51ve ev:.dende avallable ‘

concernlng the posrtlve or negat:.ve effects of home study,

v

elther .the regular ass:.gned homework, or: the VOluntary

a551gn_rnents“ (p. 49) . I ( -




+

: 1mportant at some grade 1eve}€ than at others, in some sub-—

consensus of oplnlon as to the relative benef:Lts of homework \ _

versus no homework.

' status of homework o -

~ the homework group an tests of arlthmetlc concepts.

4

Cooke and Brown '(19 35) and Teahan (1935) found no -
significant differences between g'roups receiving homework .
and those receiving no homework. However, ‘Crawfoxd .ahd
Carmichaell ('1937) , in a three year study involving grades
five to eight, found differences favoring the homework grodé.
In a follow-up stoéy these same researchers found that those

same students in ' the no homework group received lower achieve-

ment scores in high school the resu]fi:s are contra—-

Agaln,
dlctory, however, .a long— term study soch as that carrled out \ o \
by Crawford and Carm:.chael (1937) adds consn.dera.ble strength )

tof the argurhent ‘fﬂor ass:.gn:.ng homework . ‘ o { v

‘J‘ Goldsteln (1960) ’ :m a summary of these earller e S .
studles, concluded that “regularly assxgned homework favors

hlgher academlc achleVement _— 1t is . .

. however, . more,

Jects than in others, and for .some pupils than for others"
- ) e - .
(p. 221). o ' : N
' ' ~
These stgtements glve some idea as to the lack of

To- g;we a clearer plcture of the status -

of homework a look at further research mlght be helpful

M$re recent research on the 1ssue J.ndlcates no change 1n the
»

-~
'

Koch (1965) , “in testlng the effects of homeWork in
grade % arlthmetlc, found s:LgnJ.flcant dlfferenCes favorlng i
He co_n—

m <
ciuded' that homework of. the reinforcing type can increase ~ a




* : , N7

) : | f

arithmetic achievement; however, with the available data it o
was impossihle to say tfhat ‘homework will increase achieve- -

ment in arithmetic as a general statement of effect. ‘ ;

Y v,
AN}

'  Gray anil Allison (1971) reported no sig&ificant (?.’if-
ference{zs on tests of cqmputatio:; aﬁd understanding between ‘
homework and no homework grbups.f " However, Maertens and
Johnston (1972) reported, in a study of the effects of drill L e
and practice homework_! on achievement S‘.n fifth .and sixth grade -

arithmetic, that in every case(the mTans of the homework L -

. group: were hi{gher than the’ no homework group, on computa—

~
v

ti'ovxiall and prpbien{. 'sb‘lving..testé. o . \ : - -0 ‘ .

| ‘Bé\c:éu_s';é" of i;he, cc;nt:’rédiétorg‘tfinc?ing's ,an‘«li, ,the‘lpo_s;si-‘ S
blll‘ty “that_homework ‘does. have an effect (whether negative R ,‘,,"
or ,.pos‘itive') , it w?sde,!émed desirable to eliminate this . '
va;,r_iabl-e as a poi;ential Sourge of influence. - By itakin"é this‘ :

[+]

.

and other safeguards the rese‘a\rc}‘\er attempted to eliminate
so_?r‘.ces~ of inflpe,nce.: other than the expérimental tieaﬁnent.
effe;:ts;. Tﬁe researcher realized that it‘is nearly impos- :
éib_le to have a co'mp"le-tely controlled e{nvironment in a )
x;égular classroom; vxlsevertheless,- "ilt was 1n the interest of - = - RN

reliability of _resulté‘that such obvious influences be

-y

eliminated or réduced.

Summary of Literature Review ., ' »

. The research studies reviewed in this cHapter on the

‘,‘ef ects of drill and practice co'nt':alin'lmany confl,iZ:ting‘ B

results. Thé one agreeinent among all the research /findings e




is that pz:actic;e is not detriméntal to achievement, i.e., - ;

is not -an inhibiting f;.ctof. Most. studies reviewed in this

chapter have agreed that practice’“ and drill are effective . P
in promoting computatibnal achievement. On the issue sur> o : <[

rounding understanding of concepts researchers have been -

n
’ ’ Il

less than unanimous in their findings. Research findings

y . -

- ’ indicate that rq‘aximal conceptual understandi’ng ;‘,s achieved : Co 0

through cXassroom mstruct,lon followed by prac»tlce.' In oxder

for practice to achieve its greatest effect it appears that : ‘, iy

o - . v ~

pract:.ce and dr.111 mast be assu;ned on the bas:n.s of the -

ind:.v:.dual's need fdr that practlce.ﬂ In addltlon, research , .
- : flndlr{gs haVe suggested that practlce and drlll interact w:.th |

o VR i ', .

; . such var:.ables as*.sex and levr—:rl o:E prevrlous achlevement.~_

/. \ 1 e However., researchers conclus:.ons .regarqu the dlreqt‘-’LOn_ of + .-
 these ln""e’fact:'-9!15 are not in coimplete accord S L
J" . .
As has already been stated the purpose of thls study .,

¢« was to examme the effects of amount of ;practlce on 'imnediate_'

= -

ach:.\vement and long term retentlon’. leen.the contrad:.ctory

l

'flndlngs in the .area of thg relatedness of practxce and v

.

A acha.evement, an attempt was made to resolve‘-the dlx:ect].on og

* this relatlonshlp and prov:Lde F\udemce elther for or agalnst - o,

-~ : .
N

RGN the use oOf practice exercises as .a means of :merov:Lng math— f ’
- T . . : e o - K N . ’ N
’ emat.wal achlevement-,. e L B ST T e, .

¥ . To delve further into thls relat:,ons.hlp and the ques— L
i, N . O" . e ', Y

. : .tio;'x of how much.gractlce _to assign, other v’arlables that

“previous researchers have’ s-uggest‘ed may--lpfluence' the . . i e
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. effects. yere ‘investigated

. “_-..", . N . o
- of practice, level of prior achievement of

and the .interactio

ahd.de1dye

L

L.

i

Wt o

XY

R

-

.

.;lTheseNVariablesfincludedﬁamoﬁnt
b . 2 ' )

I3

v

n effects of these variablés on immediate’

d mathematical achievement. -

‘the students, sex,




\r;

¢ W

o - LU I'h- - ." ’ "‘/"/'/—’;T'i/, '
n * ‘-. -\ i ‘:’_A': - )
v T e
CHAPTER-IIT o .
o . . e ‘ ' S | . " ‘_. v,
el PROCEDURE AND STATISTICAL DESIGN - .+ .
Introductlon s : ‘.:'! - "'., ¢ .j . -
The desxgn of thls study_and the procedufes employed
‘.~ in conductlng the research are prj%ented and elaborated upon
- 1n thlS chapter. The followxng Teadlngs w1ll be used. (l)
sample, (2) exper;mental de51gn, Q}f’broeedure 6(4) 1nstru—{f:*
;f mentatloZ (5) llmltatlons, assumptlons and controlsp;{ﬁ)

hypothea s; and (7) statistlcal tests and 81gn1f1cance levelsv"'“

£ P, oA e, - L . . oo . N . N L0 . N

The sample for thls study consxsted Of two grade flve

-
o,

classes from two schools 1n the St. John s urban afea, two CL

:? grade flve classes from -a school 1n‘th§ v1c1n1ty of St. g -
John s (urban/rural),.and one grade flve class from a school
Iln a rural Newfoundland communlty.‘ Thjs sample, therefore,"
R A ' ; \ : e
contalned students from dlfferent cultural and sccxo economlc

} bachgrounds.. There<were a’ total of 140 students in the }‘4:
sample.-‘“;x\}éf.; ::;;;‘ kt-_ﬁ:'. R PP

RO ' ' 44 oo et D

S nd glven the llmlted ot

5. 'R ) ..q . .'.: ; .'.'

resources, 1t waS'dec1ded that he maxlmum number of stu~ x'g”
|

&3]

dents that could be’handled was 150I These schools were‘“f
. K Tyt ~ / e ’

(1) It~was p0551b1e tc

schools, (2) these schools
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agreed to pa&ticigate'in the study;-anﬁ (3) the‘grade five - y,gf{
; teachers were enthusiastie about.pafticipatinq in the study. i

" These scheols were not selected for any pafticula:, : i {; f

/reason other than those listed above. The researcher had

- had’no brevioué”contact with any of these schools. It is
B ¢« thereﬁore assumed that these’students are representative of : R
e ] grade five students in Newfo mdland. g ' : R

i k . . . A . E -.‘
‘ ‘ Subjects were c1a551fred as above average or below ‘ R

Bl - t

to grade four classroom per«‘&

"}average in’ abillty accordlng

'formance in mathematlcs and language arts. Each class was.”

randomly subdlv1ded 1nto th rds.” A thlrd of each class Wasiff

".,;‘_ BRI
. ST N >

* f ! 3

e practlce exercisesa

wn

" Exﬁérlmental Design

; ) . .
f‘ o / The de91gn for, thls study-was a mod1f1cat1on of De51gn

6 as glven by Campbell ‘an Stanley (1963).L De51gn 6 1s a ,"'. ;f

ThlS de31gn, as de crlbed by Campbell and Stanley,

- . L4

nternal valldlty such as. hlstory, 7‘.‘t' v

e e

'controls fbr threa#s to’ 1

~-..~

maturatlon, testlng, 1nstrumentatlon, regre551on, selectlon,,

o

‘,mortallty, and the 1nteract10n effects of these factors.<

d-:'}f, o The modified Campbell and Stanley (1963) De91gn 6 e~

A" -';~-was3useq acco:dingutq'thls format., SR s P

'!'. 4 s
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) ] ' X 0 0 o~
0 1 2
CoRx 0, o,
R Xy 0, 0,

|
T wher R represgnts theurandom.assignment of students to the .
N _ treatment conditions, Xs represent the treatment conditioné,
Q ﬁ‘.. 'and 01-and Ozlrepresent theilmmediate‘and-delayed posttests,
.‘} respectlvely. s '-4: ;A-Lﬂ;.lj-' - ..‘:"A' S N
e Rk , . . . e .

‘ Thls de51gn controls for pretestlng effects by e11m1—

fZLPﬁJUffmf;-natlng the pretest for all groups, assumlng that the seleo— SR

tlon procedure has equated the group54 Campbell and Stanley"f‘

warn us against plnnlng all our exper1mental evaluatlon of 'f“}
teaching methods ;on lmmedlate posttests and recommend that
posttestlng should be carrled out at varlous 1ntervals after.
‘ lnstructlon. Thls should be 1nc1uded as part of the design.'-/ -
. It was for this reason that the delayed posttest bas 1ncluded.J
ThJs glves ‘the spec1a1 advantage of determlnlng the effects
f-lf of ‘the treatments over’ tlme. In, fact, Campbell and Stanley
.state that, “Multlple 0's should be an orthodox requrrement
‘”;t;: vjfln any study of te#chlng methods" (p' 33). lf? 5o

To further test the effects of other varlables'

‘ 1

lﬁu"f e 2: selected for examlnatlon such as sex of the student and
yf;;ff: “i}ﬂlnltlal ablllty,,thlq deSLgn was further modifled to examlne o
R - ™S -
}—wﬁ“'lf S the relatronshlps between thls varlable and the treatment :
| i” condltlons. I h ‘ ' .,-
In summary, a 2 x 3 x 2 factorlal design was employed

’

u51ng the varlables treatment!-sex, and ablllty.' Thls;deSLgn

.
C e
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is summarized in Figure 1.

.

]

and Stanley's Design 6 is also-represented.

’ ~—

/

e
High| e
Liow:

/T-)‘ l‘.. B E‘l" , TZ . T3 -7"‘ ‘
lp " 3T T~
'/«_;'Tmaxnses Emmxnuﬁs Eiefeises

il Amount of Practice
Figure 1.

Procedure

n

-

- -

.

33

The relationehip to Campbell

L Y
s
' o - -~
CeTe
Ce
. e
ST
. l.
@

Factorlal Desxgn employed in the study and its *
relatlonshlp to Campbell and Stanleyrs De51gn 6.

"An. equil number of students 1n each class was randomly

a551gned to each of the three treatment.condltlons.

Treat-.

- ment A—hflve practlce exerclses,‘Treatment B~—ten practlce

exerclses, and Treatment C——fifteen practlce exerc1ses."Fol—i S

the preV1ous years language arts and mathematlos scores were

obtalned to determlne whether students would be in the hlgh

©

L]

low1ng a551gnment to the treatment condltlons, records of

or low ablllty hroup in the subsequent ana1y51s of data.;

/

"”Wﬁ;;;?/zﬁé’;;f“—
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N
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* - R . -
- .

All‘subjects #e:e tanght.akunithon additi&!!gf frac-
tiohs, .This topic was chosen to ooneur with the grade five
curriculum program topic being‘taught at that time in the.‘A
schools. The un;t was designea by the teseaxcher in con-

sultation with content and learning experts in the field of

- B 1] ' - (

mathematics educatlon¢ It was aesigned to take stﬁdents

B

from the ba81c concept of a fractzon through to addition of

7

. fractlons w1th unllke denomlnators——lncludlng opportunltles

for appl;catlon to everyday events.. Examples of the objec—

.a’.

tlves of‘the unlt were.;~’l) to develop a strong concept;on of

i

fractlon unlts and (2) to -

I3

: Frectlons are presented 1n the unlt\as an exten51on of the

whole number system and the 0perat10n of addltlon 1s 1ntro—
duced as belng the same operatlon used w1th whole numbers.‘

0

Act1v1t1es kre 1ncluded whlch 1nvolve the Chlld in both

manlpulatlon of phy51cal models and teLcher—chlld communlca—‘

<.

t;on. The actual 1nstructlonal objectlves of the unlt are
1nclLded 1n Appendlx A together w1th the unlt.A Zﬂ' ,ﬁ,

A-P This 1nstructional unlt was de51gned for use by the

nstructor and contalns a sequentlal step by step develep’

&% [N

'ment of fractlonal concepts. However, 1t does offe. some

';squestlonfffor alternatlve deVelopment to Su1t dlfferent

‘n'

X L3
- alent fractlons, act1v1tLeJ are,. 1ﬁcluded at the concrete,.

4“sem1-abstract,,and abstract level of 1nstructlon.n,mhrough—‘f

'

out the un1t the teacher has the optlon of us;ng an Nigﬂe"

:

-, .. .

_velop skllls 1n manlpulatlng andlﬂ'

comparlng fractlons in’ terms of"helr relat1Ve 51ze orderlng(”

‘:students. For example, in developlng the concept of equlv-f .




expository or activity.approach, or some combination of
. M A . ‘ / . ' 3
these approaches. '

This unit was piloted in a- grade 51x[c1assroom for a

N

v four Week perlod. Thls was;done to detect any-development

[ . . . . .
ﬁ? flaws and presentation problems before implementation in the
.experimental study. ‘The mlnor changes recommended by the ‘
l' ’ '

L teacher were made 1n consultatlon with learner and content

. S spe01allsts ‘in the area of mathematlcs educatlon. i
'ffﬁx# e N '"';‘“En~f Before thls study began, all teachers were glven the

- [P Ry

Amﬂ*': 1nstructiona1 t in order to famlllarlze them wlth 1ts T”;/-

‘j.h,~-'content.‘ Teache s were glven dlrectxons on how to proceed

N w1th 1nstructlon (see anstructlonal un1t 1n Appendlx A) ,f'i:
'7f::; .TA“' B Teachers were 1nstructed to follow the pachage presentatlon
fig :_;.L - _as- CIOSely as p0551ble, and to note- any dev1atlons. There g
.. were no- slgnlflcant deV1atlons\as teachers noted that the

& : unlt was falrly comprehenS;ve 1n scope and well seqUenced v

\

Teaohers were dlrected to ask at the end of 1nstruc-

t#onal t1me 1n,each class period, "Are there any an stmons°",‘,

Most questions were asked and answered at thls t1me g
NN b

Teachers were xnstructed to attempt to mlnlmize the1r help—'f'.f

f .v. v

1ng|the students (1n terms of further lnstructlon) after the

practlce exerC1ses were dlstrlbuted Thls procedure waﬂ

followed as closely as possrhle, although some teachers dld

v

’ report helplng students-who Were hav1ng a. dlfflcult t1me

s =

w1th the practlce EXEIClSES. Students who were assigned to

the flve and ten practlce exércise treatments and completed

A 3 } R

the exer01sest/§ore the end of/the perlod were a351gned f.73~5“
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. xeading or allowed to work at other courses until the other

Al
i

students, finished. ) ’

Class sessions were run-for 40-50 minutes each day.

 Subjects were taught by the regular classroom teacher ‘for

50-60 per cent of the time, followed by the appropriate -

.

. : s | . '
number of exercises for the practice treatment to which'the

.student'Was assigned. These completed4exercises were col-

4

~1ected by the teacher, cdrrected,'and returned -to the stu-

‘,dents elther at the end of the se551on or at the beglnnlng

of the next class sess;on., Flve class sess;ons were:hel* }~,J“V3'.

”fper week--one each day. These se551ons contlnued for three

S e P

e weeks for a’ total of flfteen sessi ns. There were two o

+ N

'fexceptlons to thlS t1me schedule srnce other school act1v~:

,1t1es confllcted w1th mathematlcs class tlme. Thls prolonged‘

the‘treatment tlme 1n these cases.. However, all p0551ble
attempts were made to keep the 1nstruct10n tlme and duratlon

approx1mate1y equal for all groups.. It must»be remembered

'that this. unlt was run as part of £ne’ regular school curr1c~l

‘results were collected by the classroom teacher and cor—lf

'ulum and 1n a school smtuatLOn it is not entlrely possxble

-‘:to have a completely contqolled SLtuatlon.f' SR f,--__ .

v,-

After. completlon of‘the 1nstructlonal unlt, all sub—

’Jects 1n all condltlons were glven a. one class rev1ew se551on.'

1

“z,On the day 1mmedlately follow1ng the reVLew se551on, all sub-.

a.

Fgects were glven .a posttest on all the concepts and skllls

v

'ﬁtaught over the three week perlod (see Appendlx B) . . These

PR

B i

7”rected., The researcher checked the gradrng of these tests e
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To further test the effects of the different practice -
treatments on retention over time, another posttest was
given one month after termination of instruction (see Appen;

dix_C). During this time the teacher continped with his

M

{her) regular instruction of other topics to be covered in

the grade five mathematics curriculum. - . e N .

All results of both iﬁmediFte posttest and delayed

1

posttest were tabulated and stat15t1cally analyzed u51ng the . ’ f¢

A -,approprlate statlstlcal tests to be. d1scussed later in thls i SRR

Cchapter... . B S S

- .~ 3, . ot i ! v

SR N : . Lo -, . . .
LT e - rInstruments =~ -~ . L ‘ :
C ' T Can . * : A‘,. - '*. S 4" A,r.' . . 4. r ;,1‘:4

1lftx'——The researcher d1d not dev1se an 1nstrument

\-;-’-’\.‘ : "to neasure ablllty levels Of students as scores 1nd1cat1ng \:c~

. 'abxllty wgre avallable on all students. To measure ablllty,v '
year-end achlevement scores 1n both language arts and mathe— lﬂ' i L
)f N ‘matics at the}end of grade four wére used. These scores . L }f

were available from all schools partlcipatlng in ‘the study.

0
3 'em

}<f‘_ o These scores for each stﬁdent were an;lved at by taking the .

S . ’eaverage of scores ln the many component parts of- each pro-- .
f:_ ‘\ . ‘. - ' ) L [ {] K
e T gram. For example, 1n language arts ﬁcores ‘were available oo J

on vocabula:y,ioral readlng, comprehensxon, ‘phonics, and

i

L Lie B R

spelling. To;optaln an‘overall,language-arts'score for a B S f‘

- a

~student the meanywasitaken,of scores on'.these component

S . parts: s "x‘;‘ LT T, ;_' o > J L ¢

5
¥
¥
1

\ » .,

€ P i

These scores wFre accepted as 1nd1cat1ve of ablllty
levels of students because accordlng +to . Fransecky and Debes' B o fﬁ

’
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-

(1972) achievement in both languagé arts and mathematics is

.based orf the students' ability to encode and decode a digital

communications system. Visual literacf theorists.such as
Fransecky and Debes define a didital code as one whose com-
bonents orﬁsigns in no way refiect on the visual image £
the obj‘ect deseribed. l?igital codes facility is‘the'ab lity

to work with abstract symbols such as'WOrds and numbers, and

this they feel is‘precisely what is'invoived in-.language arts

e r

";f and mathematlcs study partlcularly in’ the prlmary and early

elementary grades. - ”f:ft A\ 71‘.TI-4"”, A
L .' . . . ;"

Alken 11971) has reported a. stro g, posrtlve relation—

shlp between 1ntelllgence and mathemat;cal achleVement, and

‘between mathemat1ca1 ablllty and mathematlcs achlevement.

;Musc1é (19&2) has also reported evxdence to this effect In

-

addltion, Musc;o reported_that mathematlcal ab111ty was

" found to be related to certain readlng factors.l When 1ntel—

Y

1
llgence was partlalled out the relatlonshlp between mathe—

matical ablllty and mathemat1cal achlevement was Stlll a
51gn1f1oant relatlonshlp. Armstrong (1975) concluded that,
based on the avallable ev1dence, mathematlcal ablllty and

1ntelllgence are st#ongly and p031tive1y related to mathe~

r - .

matlcal achlevement
Given thls strong p051t1ve relatlonshlp and a state-

ment by Armstrong (1975) that performance implies or:

reflects the 1ntelllgence and mathematlcal ablllty of the

I v e

student, it was dec1ded to accept achlevement scores at the

" end of grade four: as 1nd1catmve of the ab;llty levels of

g

e [ R e AV e sl et T R o

“4 -
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the students. ' - ;
_ \
Inmedigte and Delayed Posttests:——These tests were
designed by the researcher to test the stated behawiofal‘ v Tl
! . objectives of the instructional unit on addltlon qﬁ f;ec— '
e tions. To establlsh the valldlty of ‘the tests, four learner

and content speclallsts in the fleld of thhematlcs educa-

K tion were consulted. These people examined all test xteﬁ

-

for such things as relevance to b#baV1ora1 ohjectlves and
dlfflculty 1evel. Furthermore,-these people examlned each
test 1tem to determlne 1f the wordlng of the questlon was -

\, / PR

sultable for grade flve students.f-To further establlsh

v “ ":."

thelr valldlty, these tests were’carefully stratlnlzed by an

1nstructlonal development expert at Memorial Unlversity,ofi
Newfoundland, ‘who was 1nvolved in prov1d1ng guldance 1n‘the-
development and testlng of 1nstruct10na1 materlals.

‘ The people recommended that mlnor changes were.
needed and aided in maklng these changes. In addltlon,_ ; . .' _-"i}
these Lﬁstruments were tested in-a pllot study 1n ‘the fall ; S fﬂie

of 1977 The teacher who plloted the program made recommenda— IR o

“tions for. mlnor changes in the wordlng of a few test ltems.
’ Some of these recommended changes Were made on the further
adv1ce bf lnstructlonal develoPment experts at Memorlaﬂ .
S, Unlver51ty of Newfoundland o ' .v,'f ' ’ C - -
' The spllt—half method was used to test the rellhbillty
of the tests. TWo: subtests were formed, dne conszstlng of \",I, ‘ A}%;

the odd.numbered ltems endythe-other~con51st1ng,of.the even o :;*?

-----
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numbered iteme. Scores were obtained on the two halves and
these were correlated. The half-test rellability cgeffi—

cient for the immediate posttest was 0.84. Using the Spearman—
Brown formula the reliability coefficient‘for the whole test
was 0.91. The half—test'reliability coefficient~for the
delayed posttest was 0.89. Using the Spearman-Brown formula
the reliability coefficient for .the whole test was 0.94.
C : To further test the rellablllty of the lmmedlate and

delayed posttests, a Pearson Product* Moment Correlatlon

Y - “y - . .

R S « ) L 1 “

cTy - . . -
EREETMTISTR IR TR ETERY

- ' -_Coeffxcxent was. calculated for students scores on the two
: v : ' ’ : ' . -

o L tests. The resultlng correlatlon coefficient for the two

tests was 0 83., w = L N

L g , P L» .
‘J R , Each test consxsted of nlneteen test ltems deSLgned ‘

-~ v

', : to cover all s#ated behav1ora1 objectlves. Some, examples of
test items ollcw (see Appendlces B and C for complete
tests) . ' o o ‘ / . ‘

I. Explain the diffexence between a factor and a multiple.

r -

.. “ . . . [
Use an example if necessary. ,

IT. Tell whether these palrs of'fractlons are equlvalent.

e

Show how you get your ' answer.

r

. (b) 34 ana 10/ ¢

(a)‘: 3/5 and ?/3,

Stude ts were permltted to write on paper other than
4 S the test paper that was- dlstrlbuted ‘to them -Tests were
, - -collected at |the end of the class perlod, corrected by the

classroom te cherJﬁnd checked by the researcher. For most

:;‘i. . . of the test items 1t was falrly easy to grade .in terms of a
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_( <,
) . Y : .
correct or incorrect response. Where explanations were

required the teacher and resgearcher judged as to whether the

.

student's respoﬁse was correct. ‘ /
Assumptions, leltatlons, and Controls /

for Extraneous Variables ; L /

In Chapter I a deliberate decision was made to delﬁmlt

the results of this study to grade five level students and

! J
to theé subJect areé of mathematlcs, ;n pwrtlcular to thejaddi
tion- of fractlons. In addltlon, there are other #actors
whlch could potentlally llmlt the results."

The results of thlS study were llmlted by the deg

‘to whzch the teacher var1ab1e was controlled Teacher vari-

ables, as researchers such as Palardy (1969) and BrOphy nd .>
Good (1970) agree,'do afFec; student achievement. ThlS )
study attempted to control, as much as possxble, the teaoher
variable by famlllarlzlng teachers W1th the lnstructlonal '

unlt on addltlon of fractlons and by hav1ng all teachersr

follow ba51#ally the same " procedure. ThlS procedure ellmi—

' nated, or at 1e st reduced, the variable effects of teacher

performance. To further control for the teacher varlables,

eachnclassroom contained sgb]ects from each of the practl e

treatment groups. N - o -

The results were also llmlted in their generallzablllty

by the degree to wthh this samplells representative of the-
populatlon. Since selectlon had to be done/by classroom,
and was- limited to schools agﬂeelng o partxc;pate in the ,

experlment,_the researqher attempted to make the sample.as-

«

\ .

[REY ..,.._.,lx,._\:‘;,‘\":‘_ R VT P




representative as possible by approahhing schools from urban,
urb n/rural, and ruralfareas. Furthermore, in an attempt to
‘equate groups the researcher assigned students randomly to

the dlfferent treatment condltlons. -

' The results-are also limited in their generalizability
by the Bample size. The sample size 3340) was ohly a small
portion: of the total populatlon of grade f1ve students, how—

ever, by the selectlon\process explained aboye and by random

\

ass;gnment to treatments it. was felt that the sample was--- -

- representatlve of the populatlon and that treatment groups
ﬁﬁ . . . - .were relatlvely equal ! As was prev1ously mentloned none of
' " the: schools that were approached refused to part1c1pate 1n b
-, M - . N \ . " »-nat—'-\m- ) M ." - \ : v
T -the stud - RN . S TR JRRES S AT

- . -

~

- ‘ As wis explalned in Chapterllﬂﬁ researchers are

'[ | divided over the- 1ssue of homework effects on achlevement.‘,
w. However, most résearchers agree that 1t does have’ an effect.
o For “this reason, and others prev1ously‘expla1ned, dn ordginal‘
unit “dn additio'n of ’fl':‘acti:ons was designed. Using an ori'c;;inal. : ) P

unit ‘for instruction controlled to some extent the possi=-

- * . -~ ! . EY
- . ‘ - -
T . o

S ~bility of the student doﬁnb extra practice work at home. . g

Students'had no textbobk or notebook to take home, and

sw-.,.\. b et i.

teachers d1d not assign, any homework durlng the study. Due

to the randomlzatlon process, 1t_was assumed that-the amount
of-extra work undertaken by the student, .if any, was equal

>

- ;over all treatment condltlonsJ o ' o M .

} -T6 ensure -that the Hawthorne effect was controlled "~
" L : ¥ \ . ~L
e ' in dll groups, all students &ere told that they were . ! '

‘ .on . ! R RN T

i N Y N
. 2
.
.



S . -..’ Partl:élpatlng -in an‘ experl;uent. . o L
N , '_-: All mathematlcs. J.r;structiOn -occurred at the regularly

‘.','; R scaeduled tJ.me every day for allll classes. Should tune of ' -;., '. o
g .- . "',.'-‘day haQe',aa effect on a student‘s pe-rform'ance, th:Ls proce-— .
J&/” : ‘ dure Woeldhava elmq,.nated th:.s varlatle as a potentlai ” = I
.,if,?/, r . -.“--,‘;soﬁrce ot‘ :.nfiﬁence. Instruct:.oln occurred early in the [j ,:f‘ .
= . mornlng or' earIy in the aftetr;oon. A At these times students . . -
':.;are generally moretalert and less fat:.gued 'l'hls pro::eda}e i ,-“',/ a

attempted to el;t.mlnate fatlgue factors whlch could potentlally

affect performance dlfferentlally 1f the J.nstructlon had been S

:7s_l.j;, .-'Ej"*g-:". _glven on the las'é class period of t:he day.{ "-Also, th:.s proce—'}{;":_.; .
sh il \ o €. L . e N R
R dure el:.m:.nated d;fferent:.al fatigue factors among students g S
AN . .a". ’., . < S e N ..".f‘ - u
AT T, due}/'to dlfferent instruction 1n other subject areas. : ‘~.,'rgt, e e

Fxnally, it is assumed that the controls for -l-The R

_.‘;.. : N

extraneous variables dlscuSSed here, wh:.ch could have poten- T \ o

tlally J.nfluenced the COHdlth’nS and results, ,adequately

e -4

R m:mimlzedf t.he effects of these varlables. . ':}‘ R

Tyt e Sl ot —A.».--—--—-— x_.. mn b md

L g e 20
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2. There are no s.ignif'icant'diffe’rences"iié'tween groups -

' "heving different 'ainc)unts ‘of pfactice exercises ~0n,a
. I : ' o ‘ . . L
delayed posttest of mathematical concepts and-skills.

‘

3. There are no sign‘ificant sex differences on an

&

1mmed1ate posttest of mathemat:.cal concepts and.. =

] - - e
e skllls. , T . et e
.t . "g‘ ’ )

’

s "ﬁf There a,re no s:LgnJ.fJ.cant sex -d:.fferences on a‘delayed

T e There are ‘nio. s:.gn:x.flcant ab:.l:x.ty dlfferences on'a

e an 1mmedlate posttest Oflf nfathematLCa.l concepts and S‘\

S : Sk’lllS. ',' N ," _",: < .

s

posttest of mathematacal concepts and skllls.

'I‘here are no s;gnlflcarnt ab:Ll:Lty dr.fferences On an

1.

o ;3'- delayed‘. posttest of mathematlcal concepts and skllls.

1 N i

N "There is no s:bgnlficant interactxon between the sex

’

,_, of the Student and amok'mt of pract:}ce On Lan :meedlate. '

l

posttest’ of mathemat:n.cal concepts and skllls.

"“8 There is no 51gn1flcant 1nteract10n between the sex

of the student and amount of pract,lce son ‘a delayed

posttest of mathemat:f.cal concepts and ‘skllls.

et -,
.

9.+ There J.S no 31gn1f1cant 1nteractlon between the level

of ablllty of students and’ the amount of P actlce on

P

N “

:f'io There is ho signlflcant Lnteractlon between thé level

of ab:.ln.ty of students and the a\&unt of prattct:.ce on.
e . : © -

a dela‘yed&:osttest of mathemat1ca1 honcepts and .E’.:’

; SO
:meedlate posttest of mathematlcal concepts and SklllS.




and level of abilitly of the students on an immediate |
. posttest of mathematical concepts and skills.
12. There is uo significa'nt inter.action between the sex'and
. level of ablllty of the students On a delayed posttest
of mathematlcal .con epts and SklllS.
S - 13. . There is no S.lgnlfl ant 1nteract1.on ‘between sex, ievel

, : of abllxty, and amou t of practlc‘e ,on an 1mmed:.ate post-— ; |
E Ve _'test qf mathemat1ca1 concepts and SklllS..:” : . ‘

S l1a0 ~..'I‘here J.s~ no SLgnJ.f.Lc'_' t a.nteract:.on between sex level

. A "._of ability, ‘and amount of practice on a delayed post-'»-,"' s
‘ B R L test of mathematlcal concepts and skllls. o ’ o '

Stat:.stlcal Model N

KA
‘

if_ o .' © . The statlstn.cal model used to tabulate and analyzra the

data is outllned J.n Flgtﬂre 2.0 Lo B ’

f .

; L iMald L -;'.'F'eméle o )

oL L " ' L ,Tot_;al Y
- |Treat—| Treat~| Treat~| sub .- |Treat—| Treat~| Treat=|sub. [ . | .
. fment Al frent Bl ment C| Total- ment A ment By nEntC Total |
'\.’.' - L0 - e . E .. S

e [ | N N[5 T | e | e el | [

~
<

B B - Y - szi Xz | Xe2z | sz [ Mozl | ] T

b2 I B Rt

- a e

g Flgure 2. Stat:.stlcal model used 4An’ the study to organ
m analyze data P O S

- . o
. . e Pl N
’ "A ! -
. " . N s
. A - N . ..
- 2 . - K
o sl . \ - ’ -
~ . -~ e ~
: ’ A .
To. a 7. - N L :
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‘It is assumed that the scores x:.ijn can be thought of
. in terms of the followmg linear model:

o r

- . l - 7
Xigkn = ¥ t o5 * Byt +A,YBij + oaygy H BY 5 * aB_Yijk + ©jikn

' vhere, xij:k' is the" nth score in the it'h row, the jth column’’ -

“and the K 1ayer, S , o

e, e p 15 the populatlon mean of all observatlons, - .
) o 7 .".’d.i 1.s the maJ.n effect of abil:Lty 1,.

S s 33 15 the maln effect of treatment J,

Sy k is /the ma:m effect of sex of the student, g A :
) X . " N o P "‘ : ’ J ’ -. " P ' i
LR aaljv‘ 071}:' _and BYj are the fn.rst order J.nteractn.ons L
A R N R RS [ N ot
) 'v_', | of the .main effects, a e e o e

- o~ o afyy 3K represents ‘the second order :mteract:.on of the

maJ.n effects, . we e

is: the error,' or "res:.dual" cOm onent that L
Jkn p : . -

} . C accounts fqr varlat:uion of observat:.on W.!.thln the 13kth~: ‘
o - | leen that these are the hypothetlcal ma:m and :mter-—
SEUER A "__,"action effects underlylng the da?;a, 1t is assumed for exan;ple .‘..,
.f"’i ) that. j-' S ‘."_' r FRETI 1’ -
SRR ; .:j,‘xll';zi =.~'u/' +. a1+ By Y‘Z jr.-jt_i'sll--l+ ~‘“‘*1z:f B1yp + 33'*11.2: * 61121 .
o On the bas:.s of thls statlstilcal model, the hypotheses
'.‘_‘:,:“_l'whlch have b7en stated substantl?ely, could also be stated S .
- 1n the stat:.stical term:.nology of the model. F;or e#emple- \
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3

Hypothesis l:—-There are no sighificent differences

73

between grohps -havfing different amounts of practice exer-—
cises on an immediate posttest of‘msthematical concepts and
. : " R . - ‘ .. . .

. sKills. , ‘ o
. - S .
o = M1, T ¥ EE R R |

i

T o , . ' ijpothes:.s 7-—-There is: no signlficant mteract;.on
‘ between the sex of the student and amount of pract:.ce on an'. Lo ﬂ -

e

S :meedxate posttest of me’themat:.ca(l concepts and sk:n.lls. R

ST

e _,?’o_-_‘:' v, jk. TR '. "“-".}c * “*‘ 0. , R ST
: = L e for all the My Jk [ S I ;’:';_.j SR :
L A All other hypotheses could be stated in thlS statls—-' P
s ) tical form._-:. o '-:“," S " S

7

s ' R S 'Statlstlcal Tests and Sigxuflcance I.Levels . ' .
" B ’ Results of the mmedlate posttest were tabulated sepa—

T e

' -_rately usmg the tabulat:Lon prgcedure outllned :Ln Flgure 2.
! A separate ﬂrable ss/as used to tabulate the delayed' l)osttest )

-‘results. ‘ SRS K . \” S ".' R

S \'I'he resu;lts of the 1mmed1ate posttest were subje‘cted j

b " o t'o a, 2 x 3 x 2 analys:n.s of var:.ance-- three—way class:.f:.ca—._jv {

. s tion for a flxed model (n:l.) The results of the delayed T T
. e

r - posttest Were also subjected to the same analys:l.s. / 3 .
Co S All stated hypotheses were tested at the 0 05 s:Lgnlf— )
o f~:|.cano'e 1eYel ; . Es L S ; o -.,",. . 1 _
~_’I Coe Where the treatment effect was sugnlflcalnt, a' "student- o
‘ . ; J.zed range" test as g.l.ven by Scheffe (19§/3) was used to ’
o s it e e
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!

. \ determine where the significant differences lay specifically,

co ~ \  Dpue to the fact that t—!'reﬁsc@fé‘ procedure is more rigorqus

tharny multiple t—te‘sts,' it was decided to employ a less

: A

\

’ ,\:igé;:dﬁs sighificaﬁce level (.10) as suggested by Scheffé
LA \ ~ . - o
c T (1959). S ' ' ‘

-

. .
v

: o L . ) o o '
S SR \\_ K All prosslble ‘comparisons were forx_nulgted and ,tested so,

I

S to £illy utilize aiy ‘:fj‘h_,fo_:gr‘qgfg,iqn.‘i_‘rll.;;i':fh'eidé,té’v fables. . .

L enapter 5 ontaine x conbadte anatysis ot the meeutts (-
i 7 using e, statistical tésts and significarde levels, outlined
T Y n ehis\chagter  Results Wil be: diséudsqd in Chapter v Tl
§ g i lafter'a’areful amalysishas been completed andall hypsth-
D emes e T s P




CHAPTER IV

ANALYSIS OF RBSULTS

/Introductlon o

, In th.:LS chapter the data, vcollected accord#ng to the

S .,.-

procedures/outlined Lh Chapter III, are examined in rterms of

":the stated hypotheSes. '; Th:.s chapter also 1ncludes some & o

-

’ carrylng out the study. ”

' 'of varlance was conducted on the results of the J.mmeda.ate ;

Pe . , . and delayed posttest BecauSe f losses due to mortallty

and J.ncomplete data - collection, the total number of subjefcts' .

. e - )

1nc1uded 1n the analys:.s was.. 130.

<

L 'l'he an lys:Ls of varlance of the 1mme ate posttest
"-'and delayed posttest reSults are summarlzed 1n Tables 1 and

;j/l " | 1nteractwns of the varlables sex, leve]7 of ab:\.llty, and y

T ount of practlce prJ.or to e'xam.nn.;lg and 1nterpret1ng the .

¢ . : 4,_~ maln e(ffect‘s of each of these _ arlables. ThJ.s o‘rder of

B : " 'frepc;rtlng was adopted because these 1nteract10ns had a
dec1ded inflttaence on the Iseéarat.e‘ outco‘mee'of each of these

ERRRED T R Y

3

1t was necessary to test the hypotheses J.nvolv:.ng the,f '

ol '-posterlz?rl data analys:l.s Wthh were not ant1c1pated prlor’ to'l,

' : To test the stated hypotheaes a three-factor analys:.s- :
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- ANALYSIS OF VARIANCE OF

——t

‘TABLE . 1

IMMEDIATE POSTTEST RESU'LTS

Ul

—

Main 'Effecté '

Tre~atmén1;
18ex’

I}blllty

SS

DF

1]

\

MS

F

cance
Level

50

. . Signifi-- | | f }

178
90

1627

1827 ..

-
90

"

~4.51

4.55

o2.5

.013
£ .035
< 001

-Way Inte r—-

_ment: "

" Ablllty by
r Treatment

" Sex by

Ablllty '

,‘"-actlons s [

“sex’ by Treat—- :
RNt

Chosal

5220 .

e

RPIIEN |

M .' ‘-5 -58 e

ey
073” s

22020

3-Way Inte:rl‘- -
action . |
Sex by . -
| Ability by
Treatment v

5.2

2.6

© 130"

i ‘.878 .’

Y4

Error ;

. 'rotal ) '.' ?'

{ 4715;

2320

18 |

129,

366 |

19.75 |

. - ~.
-
' Wt
- LN - \
. + - ’ .
- ] --
-,
L ) N !
. v - :
o & |
bl s
A L
.




TABLE} 2 ' -~ | :

.ANALYSIS OF VARIANCE OF ?ELAYED POSTTEST RESULTS
R , ST : . P
= = ' S e
. Signifi-
_ . a . . cance
’ | Main Effects ss. DF MS F - { Level

Treatment 1160 . 2 80 - . ,%j..24 l e -111
et "Isex . f1s8 | 1 | 188 4h 42 .038 -
T / . ‘-Abilj.ty- L ‘~f24-'4‘7:_‘ o1 ] 2#47. .| 68.2 | <.001

LA "_','_'_"_-""A'_2-Way Inter- - ] SRR IR I
- o -761:101‘18 S ot B IR A J i O
ot isex by Treat-:" S0 IEEREE B L
J oo .'-,ment - 139 L2k 69.5- 1. 1.94"
0 o abArity, by i EERT EETE R FC R
: - o | Treatment g8~ | 2 | iaa | 12y
|-Bex. by - | Tt " B K
IAblllty - - 1144 1 ] 144 ] T 4.01

3-Way Inter—
action

' séx by Ablllty ' : I o
by Treatment-| 30 | .2 . 15 ° -411 . }°

{1

D A Error ° ., - | 4234 | 118 - 35.9

" motal’ . ‘fza00| 1290 | s57.4 [ ] .

- ' ‘I',' N
. . . r
- v . .
LR .
I oo »
o ; . E !
. M !
s - R .
) . 7. :
4_’r‘ . -~ R *
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- T LT t
. . «
H . .
. - . N N
" e, . i
A e s [ . oy
- - v O , PR—
iy S B o
_ ‘ ; R N -
Qe P
A ER T R RO AT (o Al g e -
we T T B TR TR ! Lt A K 5 EX G5 W
b A= By



,

3-Way Intedactions o
Hypotheses 13 and 14, which stated that there is no

s:.gnificaht interdction fbetween the variables sex, level of
ability, apd amoun/t 6f bractice on the ilﬁmediqte and delay}ad
posttests were both accepted at‘the .05 level of signifi-
cance. The res'Tlts of the anqusis indic;a‘ted.tha'lt there was T

no 51gn1f1cant 3—way 1nteract.1.on on e;l.ther the immediate or.
lm summary .

"The F-ratlos are lncluded

delayed ppsttests.
B
A detaJ.led brea.kdown of cell s:.zes and means

..
- ) . . .
) . . \ . o o
N N i -
oo

A Tables 1 and ;z.
: T is presented 1n Tables 3 and 4
. - ': » . . " N . - ) . g3 ST : ’”~ . N
Lo " BREAKDOWN os ME&?ACHIEVEMENT SCORES " ON THE' IMMEDIATE .
SR "‘f.'_-'" - }’OSTTES’T ‘BY SEX, LEVEL OF ABILITY, AND TREATMENT GROUP . au L.
! ¢ r ';"' -? ,". v [ N - L - s - : . - _ !
o . . o " Male ' Ejemalev . i
. ~ 7.} [reat;|Treat-| Treat-] SW | Treat- | Treat- | Treat—[5ib | Total
oL r o 7 |ment A ment,B ment G|’ 'Ibtal ment A mentB ment C |.Total .
‘ b . t . . . l_ _" . -t & ' 'A - ' - ".
: 4 Apigh 2 7304 | 0 32 | 30.9 3ol . 316 29 4" 3.8 | 31.0} 31.0
| PR 1 LS I : ‘ _ i N |
| A A R O i { R n=38 - 1 n=12 n—lz + n=l5"
R ATS v oS LR : - L - e
,./L - o —1 —f " — e ~—1.
} {iow 19.5 | \20.8 /|- 24.6 |, 21.4| 24,9 | -22,7 ||-.28.1 .| 25,1 229
o A R R AT |- ne=8 n=9. | 18 N
R o R . . B R N " . -
R . o - PR T § T 0N
o |Total .| 23.9°) 25.1‘ - 27.1 25.2 28,9 | 26.5 | 30.5 ~23.7 ‘2_6.'9
e ] i :
- - S

S

) 1;..“"' 1‘;}4?{ o
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TABLE 4 \
' . | | .
BREAKDOWN OF MEAN ACHIEVEMENT SCORES ON THE DELAYED POST- |
TEST BY{ SEX', LEVEL OF ABILITY, AND TREATMENT GROUP
: ‘ L . -
; . N ~ Male . - Female
, ’ ' Treat- | Treat— | Treat- [Sub | Treat- | Treat- | freat— | Sub | Total
: - ment A |ment B mentc Total | ment A | ment B |ment C | Total
® |High | 27.6 | 32.5 31 0 [30:2 | 31.4 28.9 | 30.9 |[30.5 [30.3
=10 | n=8 n=8 |12 | n=12 | pels. '
Tow' | 17.7 | 179 | 22.3 |19.1 | 24,0 | 21,3 |-i25:8 |23.6 |20.9] .
RO R I o o T I I o B e S
N ) I ! ' L o - : L - -‘ ‘.-~ . . ) T B v, ! B 1
© | motar ] 2.7} '23.?; "'25.8' 123,50 28,47 | 25.67| |29.1 .}27.8. [25.6 | -
: ] " ’ . £ -
: 2-Way . Interactlons s Y
Hypotheses 11 and 12 wh1ch stated that there 1s no sTg-
nlflcant 1nteract:1_on between the varlaialee sex and‘ level of
_ability on’ the rmmeds.ate. and delayed posttests were both o : .{
, , P 3 : a ‘ . Y

rejected at the .05 level of sig‘riificance.’ * The results bf the

. analys:.s 1nd1cated that ‘there. was a 51gn1f3.cant 1nteractlon on ’

the m\med:v.ate posttest (p .05) and on the delayed posttest ot -
‘ (p < .05)' 'I‘hese data are su rlzed in. Tables 1 and 2. ' |
graphlc representatlon of these J.nteractiOns is presented in ‘

- ! Figure 3 and’ Flgure 4.  , ,‘ ‘ t L )

In exammlng these f:Lgures :.t was apparent that hlgh L {

ablllty ma].es scored as h:.gh on both the 1mmed:.ate and delayed

-

',,-J

A posttests as dld ha.gh ablllty females.. On the J.nunedlate

R




Fefna,le = e - -

Male = ~——e—

5 b - ’ f
: | . - .. — ‘ [
Low ; I High. .. - S
.. hbility Lo } I

« S

© " Figure 3. "Sex by Ability” Irteraction on the Imnediate

S . - ; Posttesty . ‘ T
"-I ‘ . [
} .
| S s
- % i
. Female = - — =
- 'Male. T e )
3 . [
~ " migh:® Co o
ility : . e .
e . e - . ° .
. . . ~ o ) ) _ . o , A . B T
‘Figure 4. "Sex by Ability" Interaction on the 'Delayed Post- i
‘ test, ~ o T ' S
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posttest. the mean score for both high ability males and

'

females was 31.0. On.the delayed posttest high ability
males achieved a mean score of 30.2; ‘high ability females

achie\(ed a mean score of 30.5.

Low ability females, however, scored hiéher on both

the immediate and delayed posttests than did low ahility

males. On the immediate posttest low ability females
achleved a mean score. of 25 l whereas low ab:.lity males
. ach:.eved a mean score of 21. 4 On the delayed posttest J.ow

ag:.l:.ty females obta:n.ned a mean 5cqre of 23 6, whereas low

’

ablllty males";'obta:.ned a mean scor}e of 19 l. R

Hypotheses 7 and 8 wh1ch stated that there 'is no s:Lg—

-

- nJ.ficant "sex by treatment" J.nterfct:.on on'. e:l.ther the .umned;!.—

N

. The results ‘of the analys:Ls 1ndlcated that there was no

ate ox delayed postTJtests were’ both accepted at the .05 1evel”
of srgnlficance. The analyszls J.ndlcated tha.t there was no .

s:.gmf:l.cant "sex by treahnent" interaction on either the -

‘immediate or dellayed posttests. 'Tjhe_ F—r‘%‘itios‘ob‘l:ained werev

1.81 'al_'id '1.94-,0 ,respectively Actual sig 1flcance 1evels are
'inclt'lded 'in' sunmary Tables 1 and 2.. ‘This result J.ndicated
i

1 :
that achievement Dn the. tests under any of the treatment con—
I . .

dltlons was not dependent on the sex. of the person.
Hypotheses 9 and 10 which stated that there is no sig-— X

‘ n:i,fi'can,t ln,teract;.on between level.. of apility van_d treatment
éonditidns‘ ‘on either .the' 'imm‘gdiate\ v_pqsﬁtt‘e"s{ti.or delayed‘post-

test were. both accepted at the 405 . level of’ sig,ni'f'icahce.-
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"apility by treatment” interaction which was \s'i.gnific'ant at

“‘the .05 level. The F-ratios obtained on'the immedi;ate and

. -

delayed -poSttests were 2.61 and 1.23, resp;btively. However,

the "ab:.hty by treatment"® 1ntexact10n on the immedlate post—

.

test was close enough to s:Lg'nifJ.cance (p= 0.78) as to make

it an educatxonal{y SLgnlflcant 1nteract10n- Thi's result is

graph:.cally represented in Flgure .,5; o

34 “ . ‘\ o ‘! Cov v »
30f. TR mm e T

28 . e

26 PN R . )
240 | A
22 - - , High Ability =
20 . - i low Ability =
18 : S : ' A

Mean Scores an Tediate -Posttest
*
.

Qﬁ - 4 l'l .'; - 4. . .\
- A oB - T

Treatment Group

2
S

" Eigure 5. "Aba.lity by * ﬂﬁatment" Interactlon on the
Imxnediate Postttest. " > ‘

The p:.ctona.l dJ.agram of this :Lnteractlon J.nd:l.cated
that for h:.gh abillty students the amount'of pract:.ce exer— '

- ciges whethexr. five, ‘ten', or flfteen d::.d not affect the.

+ ' -

results significantly. High ability;students receiving

‘treatfient'A, i.e., Five practice exercisés, obt’éined a mean

scorxe of 31.0; those\recei'.ving'tréa'tment'B'; ‘gi €., ten pra,c— .
- - ' ~ . 2 ..o

tice exerc;sés, obta:.necLa mean score of 30 5, and those

L

recel\rlng trea“t.ment- p,-' i.e., _flfj:een practice exerc1.ses, .

) . ' . g

AR T e N Y AT | —~t N
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]

"ablllty Students rece1V1ng:treatment A was 21 4"and for‘
',710wer ablllty‘students rece1v1ng1treatment B was 2 6——av“'

"mean dlfference of 0 2.‘ Hdﬁever, lower abllxty students

I

'fﬂlrece1v1ng treatment c perforﬂed consi erably better, in

obtalned a mean score of 31 S.j The overall mean dlfference

A . N

4

1n achlevement between hlgh ablllty students rece1v1ng treat-

ments A, B, and C was only 1 0.-,'fag.‘\.'?f“i‘ ;“{f‘”

An examlnation of the performance of lower abillty ,

Istudents revealed that they performed as’ well under treatment

.~
¢ s —

A, as they d1d under treatment B Mean,scores for 1ower

K

ﬂ-

e

‘. v

N

-y N L l‘~ .
-

Yere

.terms of acﬁlevement qn the 1mmed1ate posttest, than those

ab111ty studﬁnts rece1v1ng treatment C obtalned a mean score

“w L

\4.

fxity students obtalned appr0x1mate1y equlvalent'achlevement

‘_, ,m . _._Y/

.t . 4

faass1gn1ng practlce exerc15es 1n mathematlcs ﬁo grade flve

-, . VAN . - »-....
A

or flfteen pract1ce:exerc1ses } HEwever, 1ower ablllty

e .
Iﬂ

j/p}actlce ex%rcxses achleved 51g—
7

8) than they dld w1th flve or

“t

1=Thls result lmplled that when

KRS TR

' "A’

‘e i

lower abrllty students rece1v1ng“treatments A and B.‘ Lower

«\

RN

‘of 26 on the 1mmedlate posttest. The mean dlfference between.'

*Interpretlng thls result, 1t appeared that hlgh ab11~;

’3fscores On'ime 1mmed1ate posttest whether-they'recelved flve,:

L tee

e ]




texerciSes.,

‘

Maln Effects Lo . ‘4. .

Hypotheses 5° ﬂnd 6, whlch stated that there is no. dlf-

—_—

ference 1n achlevement betWeen 1ow ab111ty and high ab1lity

3

bjf'e .,:'1 students on elfher the 1mmed1ate or delayed postteer were

.&ﬂ-f['t.d ”5=beth rejected at the 05 1evel of s;gnlfxcance.- The F~ ;‘3- - o ;;i
e ;ini?ratlos are lncluded in summary Tabljf l and ? | On both tests M: ] T;.
;;:f{ﬁvj.(fliﬁhlgher ablllty students scored signi flcantly hlgher than 4{\3. 30
2 ;;:' E”fflower abillty students.:%ff{?ﬂlﬁ‘{?-:j.T4fhjw3,gﬁ“f;“ S B
{,_ ;. ;:5?:;_%A‘ ngh ab111ty students obtalned.mean results of 31 0 a ?i#
:f.:;* i :and 30 3, respectlvely, on the lmmedlate and delayed post-‘- E{fli,d;? =

: ff;izﬁifJ';;igtest.- Low ablllty students obtamned‘ ean results of 22 9 T ‘?

N R : [and 20. 9 respectlvely, on the 1mmed1ate and delayey pbst- ﬁ__‘ o

; S ) ;“tests., ThlS result 19 not surprlslng as lt was partlally

4 vf;tlften'jlexpected that hlgn ablllty students would achieve superior ,/-' : 2?

ol “:f..;“ o Bypotheses 3 and d,whlch stated that there are no sxg-:b'f?j:7

"5sjfn1ficant sex dlfferences 1n achlevement oL the immedlate and

.”"f:delayed posttests were both rejected at the .05 level of 51g-f

l A . -,

sl jnlflcance-; “The_ analysis 1nd1cated that females scoreﬂ Big-"

"‘nlflcantly higher 3? both tests.' On.the ;mmedlate posttest

Efemales obtalned ‘a mean score of 28 7, males~obtalned a mean

L . ;.; ,.w” R Pt

. e
'Iscore of 25 2 On the delayed posttest females obtalned a':;‘;::u-“
'“fmean resth of 27 8 males obtalned a; mean seore of 23 5,, S

- *fxa At thzs pOlnt 1t should be noted that thls@dlfference gﬂtﬂ?'f‘7




. group.~ According to the analy315 of variance result an

: T treatments A and B were no

between sex and abillty, occurred mainly in -the lower ability

o o

Figures 1 and 2, there were'no s;qniflcant sex differen

in the higher.ability group, but females scored signifi

higher Ain the lower ability group. oL By o \;

Hypothe51s l, which stated that there is, no Sign

e

3 cant difference 1n achievement between groups rece1v1n

ferent amounts of practice exercises on the 1mmediate

o t er .)‘— l

was‘rejected at the .05 level of 51gn1f1cance. The ana

>

results indicated s:.gm.froant differences between practx

those rece1V1ng ten practice exercises obtained a mean
>

“

treatments.ﬁ Students recezv;ng five practice exerciseg*f

obtained a mean score of 26 1 on*the 1mmediate posttest{

s}
ces
cantly

ifim'"

ce . -

of 25 8,«and those receiVing fifteen p actice exerclse

%btained a mean score of 28. 9. fj& {.7 L F,y‘ﬂ

B
-

To determine where the 51gnificant differences

/

’

-as; the significance 1evel .-‘f ' “‘ﬂ: "f (e

.
P / ’

e

s

the treatments lay, a Scheffé test was carried out uskng 10

74\. ' ~, .t

The results of the ana1y51s 1nd1cated that students
1n treatment C achieved Significantly hlgher results thanvﬂﬁﬂij¢y.f{6
students nn treatment A (p <'.10), and treatment B (p <,,10).; S
HOWever, achlevement diffeﬂences between students receiting -

31gﬁ1ficantly different. PP

When these reSults were eXamined iy the light of the‘

-

dlf- .-

Sttest,“<
1.‘

1Y§IS“;J
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. differences between the treatments occutred in the,ldw'abil%; o

ity,groups. High ability stddents‘6btaineduapproximately
equivalent results in all three treatment. condltlons. "Low

- ability students achleved approxlmately/equl lent results
” . N G . .
" in treatments A and B,,but obtalned 51gn1f1cantly hlgher S

E— .

results in treatment C.

N

. . . v

HypotheSrsuz, whlch stated that thene 1s no Slgnlfl—

.cant dlfference ln achlevement between students recelving

[
a

dlfferent amounts of praetlce exercises on the delayed post—}

.“.43§§z3“13"?test, was accepted at the 05 level of Blgnlflcance. The

":; ; v -'.;

%on the delayed posttest (p T:;OS) between groups/rece rlng

t e

. dlfferent amountsrof practlce., The F—ratio obtalned from

v

.the ana1y51s of treatment differences on the delayéﬁ Posttest C s

p. . s

Lot * was 2 24 Stgdents rece1v1ng flve practlce exerc;ses obtalned ;4

a mean score of 24 7 on" the delayed posttest, those rece1v1ng

S ten practlce exerc;ses obtalned a mean score of 24 6- and ’
\‘those rece1v1ng flfteen practice exercrses obtalned a mean
S s o T T e e e
AR iscore of 27 6.-; ”*("f‘_ifhi-:?"f: Lo L ;f.

v e M ' 4 . '», N

SV T j' The analys}s indlcated that the 51gn1f1cant dlffer-tdl_"‘
.‘1 , '- " o ‘ F: “l . \ . o
ences obtalned between treatment constlons on the 1mmed1ate

‘~yposttest had to‘ ome degree dlSSlpated by the tlme the ‘\%; L
'i’ﬁ' “ﬁf .: delayed posttest was admlnlstered,a mbnth later. o
‘ “‘," ;‘. .‘ . . . f.'. , ‘, ,, . }.'ll:"“.'-. " .. '.:.:_' . . 3 \ v‘," . "‘.

.

ﬁgFurther Analy51s 31;‘"1' ”ef;il,'f,r ‘363‘ 7_.4;;-'¢.'";ff' ff@

fﬂ;{‘ful“ o The Scheffé test of 1mmed1ate posttest results demon-u

"strated that students rece1v1ng treatment C achleved -15‘{_,5°7'“
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R . . , /

Lot signific%ptly higher reeults on the immediate posttest than
' . students reéeiving‘treatmeut A and treatment B.A\Achievement
differentes between stuaeﬁts‘receiving treatments A eﬁd B

were not slgnlflcant. On ‘the ba51s of this flndlng 1t was ,
;w ‘ . de01ded to collapse treatment groups A and B into one group ".
. | and reanalyze - the results u51ng the three factor analysis of

variance. Ao . S o

f'fh et Tables 5 and 6, summarlze the results of the analys;s

: 'of varlance.of the 1mmed1ate posttest and delayed posttest SRR
\“_»-L > :\'. .-, >._ . Lo .. ":‘ , B . . R Lo
) U_after treatment groups A and B had been collap ed..u-ﬂf-,' ST

AR AT ANALYSIS OF VARIANCE oF TMMEDIATE. POSTTEST scomz:s R
g;“,-,hhi “-J,=j.u_ AFTER COLLAPSING TREATMENT GROUPS A'AND B :F;TJ"~f“ffW\«ér($

. Lo T ": D i _ ._ ) ,}. ,',' o ,'.‘ el T ”..’ DR ’ o ,.',';A. .

R A o ~.,"_.- woe = e e T ) Signdfde | T
e o o e o D S canee, T T T s m

~.] Maln Effects,‘ - .. | ss .| DF | MS- | F: | Level L

h

N Treatment Sy 1176 o1 | 176 8. 98 | :003 - |- o

Co b se o e ] ee s s
cOo T abildty o o U iB3e| 1 | 1830 bz 9. | <ioor: |

{5: | $»2—Way Interactlonsm .U{ )  "v;, 't_:";.. '. . ST St

i ‘Sex’ By Treatment SRR R P A e T O O 28 A 2 ) '“*;665; N

;ftf.j*“f;';‘ﬂf.j-l: Ablllty by: Treatmentf 1 Yoa”|Ta:n|f o4t siagn Loz
el i | sex by, Ablllty ‘j,:"'."’: o 1o, |07  slaz ) L0227

:1{? ;fif 3—Way Interactlon

R i Sex ‘by Ablllty- --:3-L3'1f.§qqlf" } }i'[“'~ff ‘:':Eﬁw-j'Z;:’ L
w4 o o'by Treatment - . - . f 450pr10 140500 0,228 0 6340 . [ LT
20 I o IR FUT ,;\,_Jﬂﬁ NE R B '}' 1
0! elelilo2402 12200 1907 R TR
C o e e ; =
a ' o - : R ‘ - S ‘_ “. '
b e W T i R K, . s




'TABLE'S o 1

|
ANALYSIS OF VARIANCE OF DELAYED POSTTEST SCO S
AFTER COLLAPSING(T ATMENT GROUPS A AND B

'

Sighifi-
cance:

'Main Effects | ss [.pF-| wms F Level

Treatment - | 160 | 1 | 160°| 4.43
o ,.Sex“f?, oo 0 ol ass | 1 | ase . 4.38
e .Akiil,itY'»- SRURRURNIS 7Y - Do s SR FXTEI0 ) 67.8

P
..03900

)

;t}ﬂﬂif”:;“‘

:: 2-Way InteractLOns iﬂf";-A_d: SEE R AR A RN SR
Sex by Treatment B -1 N0 P R 55;hfﬁzﬁ“.161 5689 L
Abllity by Treatment xﬁ?ﬁiéf,ffiﬂﬁlfzsﬁ% ﬁ'i.543_ﬁ7{2ifﬁj“

Sex_by Abillty 132 1

. A - U
——— " ___‘,_:__-...___._“..._._..... -

NG

3-Way Interactlon };E;;;dgﬁf? o h;ﬁ ﬁffi e
- Sax by Ablllty BT (ST PR SRS PN EEAINERE &
by Treatment © .7 | 1.6 [ 1] 1.6, 044 8357

B / -; DED— = K .‘:..-_' “‘.: ; v — 'A _' - '.. : - .A i - i . ’
v “-'; e ‘, _' | ‘I “:_:‘:'~- . ' . Cow, St : :

The results of thxs 5 posterlorl ana1y81s agaln 1nd1—’"

varlableSu sex, level'of ablllty,'and amount of practlce On

<r,,‘~.'

elther the 1mmed1ate osttest or the delayed posttest.“,‘fl f

Two-way 1nteract10ns under thls anhlys;s remalned

ment" 1nteract10n on e1ther the lmmedlate or delayed post—:’.

‘¥ D

tests.. The' ex b ab111ty"'1nteractlon, under thls an71y31s("P;“

.o
! i

was agaln signlflcant w1th low ablllty females achlevlng

. ,_ml‘ v
. T
\ R A .
./' . * .‘ .
. . t -

q’iz%ip:rﬁiazfj}j3;65S'ﬁi§O5§'ﬁ.jufi L

cated that there was no three-way 1nteractlon~between the :;ff;:;_ﬂ'”i

baSLCally unchanged There was no sxgnlflcant "sex by treat—hgff:'”'”



'*fﬂ'°78 1Fve1 However, haﬁlng collapsed treatment grouTs A

pfand B lnto one group, the analysas 1nd1cated that the

'ﬁleﬁel.‘ ThlS-"ablllty by treatmeht"

c, v

msignificabtly,higher'result# on-the‘lmmedlate and‘delayed

posttests than‘low ability‘males. -High ability males and. .

‘females scored-at levels that were Fpproxlmately equlvalent

.

The results of the ana1y51s for the “ablllty by treat—

Ve

ment" 1nteractlon were dlfferent from the resrlts of the.

Ain it al analysrs.- }revrously, the.“ablllty by treatment“

lnteractlon on: the 1mmed1ate posttest was 31gn1f1cant at the

NF B &

ot

-ﬁlty by treatment“.lnteractlon Was srgnlflcant at the .05 ﬂf-"

W H -

x“ﬂfdeplcted in, Figure 6. 5. L 11::f-;f‘ . 2
+ 3‘4' . a - . - . ‘.—“< ';‘-.”_“
B2, s T
A 30| T e ;
- 26 L Pt s
Eml| &
- g 20 T S ] .
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Sies et Umreatment Group - o ” ) |
. . TR SN ..»‘- . “ Vot '- , S | ',-:'V‘ ,. .

-

:Eiéure'G ’ "Abrllty by Treatment" Interactlon on the Immedl—

.o -ate- quttest after: Treatment Grbups A and B. have yftf
i been collapsed 1nto one Group. ?sgg3.,v,~ Lo el

’
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‘v;cantly-hlgher results t an thelr counterparts in comblned

"f;3treatment C obtalned a‘pean score of 26 0. whereas low ah11—~~ui
~‘i1ty students 1n comblned treatment groups A and B obtalne&

‘“’.ya mean score of 21 5.;

-achleved as well w;th a. small amount of practlce as they dld

. :results.‘ The results also demonstrated At for 1ower abll—?
,'”:hlgher results was more than ten practlce exerCLSéS.u-f
"gtreatment" 1nteract10n on the delayed posttest

. B ‘L
‘p'«.‘ oo o : : LR T

fthe 1mmed1ate and delayed posttests." Females scored sig—

Flgure 6 1nd1caFes that hlgh ab111ty students per—

formed as well under the comblned treatment groups A and B

as they ‘did in treatment C on the 1mmedlate posttest._ High- !

ablllty sthdents rece1v1ng treatment Cc obtalned a mean Score

A

of 31. 5 whlle their counterparts in the c0mb1ned treatment

groups A and B obtalned a mean score of 30 8 Low ability
6 1] -
students rece1v1ng treatment C, howeVer, achleved smgnlfl—

-tltreatment groups A and B. Low ablllty stuaents rece1v1ng

4

e S Lo, -
The result agaln 1nd1cated that hth ablllty students

4

',w1th a lakger amount of practlce.~ For IOWer ablllty students,j'l': .

11t appeared that they need more practlce to achleve hlgher T -

- Lty studekts the amount of practlce necessary to achleve -

The analy51s 1nd1cated no s;gnlflcant "ablllty by

. -

The reSults of thls a poster10r1 analySLS 1nd1cated _j;y_‘ey

""“ : '.' «"O
2rthat the maln effects of sex} level of ab111ty,~and amount

o &

e L A

r‘nlflcantly hlgher than maleJ and hlgher ablllty students f;lﬁiriﬁff.;w

Al
IR ‘ﬂ,

‘tof practlce were all 51gn1f1cant at the 05 level on both -il T -




B S -

.

L

-

S . < :

scored significantly higher than lower abilit§ students on
both the 1mmed1ate and delayed postteSts. The7obtained’

. ﬁ"ratlos and s;gn;ﬁ;cance-levels are 1ncluded'in Tables 5

L LIS L1

| ana 6.

'
, -

¢
The. analySLS results for treatment dlfferences varled .

a
“ K

sllghtly from the first ana1y51s. As indicated in Table S
e
there were 51gn1f1cant dlfferences between-the treatments on

the 1mmed1ate posttest“l Students 1n treatment group C. ‘. )

ach;eved s1gn1f1cantly hlgher results~%p < 05) than the

Crwl
A

jﬁ”?migffl;fl The mean fcore for treatment C students was 28.9, whereas

students ln comblned groups A and.B gbtalned a mean score of
o :

T e .‘

s

. .

By comblnlng treatment groups a and«B, hbwever, ‘the ';;“

treatment dlfferences weré also 51gn1f1cant on the delayed .

posttest (refef to Table 6 for a summary of data).f AnaIYSlSZ

of delayed posttest results lndicated that treatment group c
~ achleved sxgnlflcantly hlgher'results on the delayed post~ |

test thad’the comblned groups A and Br. Students rece1v1ngv'5
‘ " - : N
trgatment C obtaine a mean score of 27 6 on the de}ayed

5> 4 e T

C) poﬁttest;'whereas students 1n the cqmblned groups A and B

oL

obtalned a, mean score.of ﬁ4 6 Therefore, on the ba51s off
—

4

thls é’postgrlorl analy51s,.Hypothe51s 2 was also rejected;v':

at’the. 05 leVel of i}gniflcance.j*g; f ol :ﬁ;va_:hﬁj

. T
i . : c T e e T
R . RO A e e T ]

) v . . N LR Tat - " . P ‘-

M gl S N T L LI
e (Y

comblned treatment groups A and ﬁ\on the 1mmediFte posttest.;.ifx
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Summary of Significant Findings

.
In summary, the major findings of the study were:
(1) females scored significantly higher than males on both

the immediate and delayed posttests; (2) ‘high ability stu- o '

dents did better.than low ability students-—-high ability
; males and females were approxlmately equlvalent, whereas -

low abllﬁtyﬁfemales performed better than. low ablllty males.

‘ e ic‘
ThlS account@§§for most of the dlscrepancy between the sexes,A

(3) treatmeﬁt group C students, 1 e., those who recelved

fteen—praetsee—exerciﬂfs—perfermed—s&gnifttantiy—better—~————~———~——

P,.':Qﬂ on the posttests than students in group A, who/recelved flve SR

practlce exerc1ses, and group B who reoe1ved ten practloer

3;3{‘1171: f;-eerCLSes.j Treatment groups,A and B were not sxgnlflcantly p'”"' , E
Y . P : ' LR .};ﬂ
o o dlfferent in terms of achlevement on posttests, (4) h1gh - PR

o

)

ablllty students in elther groups A, B, or: c scored approx1—

I . -

- o mately equlvalent results on the 1mmed1ate posttest, this
o ; was also true on the delayed posttest, (5) low ablllty stu-
dents scored approxrmately the same in groups A and B, but=

' [
LI .
thOSE in. group C SCOIEd slgnlflcanﬁly better On the posttests

[ .. - " ‘ “

)

“than, those in groups A and B. “ E fmx; Y. '

These results are dlscuSSed further 1n the concludlng

x

t”.chapter of thlS report.
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- SUMMARY, DISCUSSION, CO&CLUSIONS, AND RECOMMENDATIONS

In thls chapter a summary of the study, a discussion

£

of the results in light of

conclusions, drawn from the

results of the study, thelr lmpli-

b

the major questlons stated, the - ' Iﬁ:‘:

«

_cations for eduoation,tand

some reoommendatlons for future

N .
.o AP .

ST
-t

C The purpose of thlsﬂstudy was to examine the relatlon—.. f'~¥“¥N

’ship of drill and practlce"to mathematlcs achlevement 1n sklll

lany of the varlables of sexf level of ablllty, or "amount of

'Moreover, are there any interactions between any of these'
varlablesh

-jof fractlons was developed, 1mplemented, and evaluated. v

. . NS N . !
ThlS study was conducted uSLng 140 grade flve students, PEREE.
"1n‘f1ve classes from both urban and rural Newfoundland com— " o
L AR .3

munltleSai Students 1n each.class were randomly ass;gned to ﬁ i

'three equal groups.; Each group was ranromly asslgned to One- ng - L;Jf

" .of three treatment condltlons.

3ok
s gt

JESS st
v’ !"9"('-:'4"-"?’

researohlarefpreSented;

To do . ' .

Do o

!

and concept acqulsltlon 1n.grade five mathematlcs.
thls the experlmenter examlned these maJor questlons-

practlce result in smgnlflcantly dlfferent achievement on

-

elther an lmmedlate or delayed posttest of concepts and- skills?

I R
To 1nvestlgate these questlons a. unlt on addltlon . T

Treatment A students recezved

R
v .. o .
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Discussion of Results T

iaifierences lp ac%

5 -

five practice exercises per class session; Treatment B stu-

dents received ten practice exercises; and Treatment £ stu-

dents received fifteen practice exercises. Classés were

— Lo
held once a day for a. total of fifteen class sessions.

In order to determine student achievement on the unit,

two tests were administered. The first, the immediate post-

test, was given at the end of the fifteen lessons following

a review session. The second, the,delayed posttest, was

glven one month later to measure ‘retention of the materlal
: P g

. N -i

'structed by the experimenter and were’ de51gned to test

-

whether tWe behav1oral objectives of the unlt had been»-_ l

N . . .

'ﬁaddltlon ofjfractlons un1t and the tests were,plloted 1n a

) grade s;x classroom prlor to conductlng the study.-

'mhe,data'were collectedxand,analeeq using a thgeé‘

< . "
. —

factor analysis of variance procedure.’ The results were

e

reggrtee‘in'Chapter}IVAI ' ; ENE . I' "';‘ -

. i
o, s vt

“+ _ The ana1y51s 1nd1cated that - there were s;gnlflcant
.

:

.

on the

1mmed1ate posttest The Scheffé procedure was used and 1t
) N L

Was founﬂ that theif were 51gn1f1cant dlfferences between

ement beﬁween treatment groups

] .- -l

treatment groups A.-and C, and treatment groups B and C.

e »There were, howeger, no 51gn1flcant dlfferences between

gréups A and B.‘ In oﬁher words, for 4tudents who recerVed
‘t' - ',-',r

. . 3 ~ ‘ o Y
R I . . ca . B *

Tt ’
U N 2R B
;o . .

2

o ! &

,
.
,
.

,
£
s

.
v
F
.

acovered ‘in the class sesslons.z Both of these tests were con—

_'Tachleved In an att mpt to ellmlnate 1nadequac1es, both the

™

-

-

9.
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-
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” v

v A
five or ten practice exercises on a concept, there was, no

significant differeqce on immediate achievement. However,

when the amount of practice was increased to fifteen practice

exercises, there was a significant gain.in achievement. .o
A pOSsiﬁle explanation for this ‘result is th? psycho-

logical bhenomenon "overlearning." ‘According to Kolesnik

‘(1970) 0verlearning is the repetition of a task continued' .

beyond -the pOlnt of 1nitia1 mastery or bare comprehens1on. ,

Is purpose is to produce ‘a high degree Qi retenﬂion, Relat—

\ 1ng thlS to the results of the study, it may be argued that

Y

T e Y

.

e?ZKi'\ result has great 1mplications for a551gnment\of practice to~~

\.

Ve e

.a leveling'effect occurred., Up to ten practice exercises‘

there was ‘no notable ditference in achievement, but once the
[

' numbefwhf*pract ce exerc15es e ceededtten, an overlearning“

e L

phenomenon was exhibited. This resulted in increased reten—"'

vtion which was demonstrated by hlgher achievement*on the

1S e

1mmedlate pOsttest] . {~ 'm\ ‘” - ) ’

It is interesting that this effect Was only demon—

;strated w1th studentSJof lower’ ability This is precisely :,.'

v, A T

what Sueltz (1953) state# in- hlS prig;iples of drill and
\

practice. For students of hlgher abi;;tz\t:e amount of
practice had no Significant effect. That I ,\.iéh‘ability .
students achieved as well w1th five practick exer01s"'

LI

they d1d w1th ten or fifteen practice exerc1ses. This'

+

"y

s eleTentary séhool students in mathematics classes. If, as

. ] ps ‘ .

demonstrated in the present study, ability 1s the ma]or

determinant of the effectiveness of a351gned practice, ceoL




<

R . ' teachers sh?uld be more selective in how much‘practiCe they

o - ~ v, ‘« -

asSign to different students. Only in this way can we, as .

: Ausubel (1968) states, have efficient and optimum use of

e ?

- class time. L . -
’ : l" s . ﬁ . .

- BT The,Lnitial'anaiysiS'indicated that thé Significant'

aifferences obtained betWeen the practlce treatments on the .

}34 S f_lmmedlate posttest had dlSSlpated somewhat by the tlme the -

delayed posttest was admrnlstered a month later. ThlS find- .-

'1ng, of 1tself, 1s not surprising, but when studled 1n 11ght

- . 3
s .“v; s .t

of the “overlearnlng theory is noteworthy. _:'”.' i :

4
-

sio e ‘~.” o Apparently, the‘amornt rof pracE1te dld affect imme-‘ A

Y. - D v

'dlate achleLement results, but’when a: delay of one month was;v*T

L f‘tu,untroduced and students were retested the dlfferentlal c"am};ﬁ@ L

[ o ' effects of dlfferent amounts of practlce had 1essened. Iﬁi‘

*;k.an "overlearnlng“ effect was. actually the phenomenou belng
' demOnstrated, then the f1fteen—pract1ce-exerclse group should - o
L - . TN ' . . :
ﬁave shown a hlgher degree of retentlon even a. month later.

However, this was. net the case as all-groups showed»an e

a

approxlmately equlvalent drop in retentlon from ummedlate to .’ ) 5;:

0 . . « P ! -

delayed posttest,‘ - . PR T ;~“““i:f[}

o . . X
t. 1w, o .« 1.

i : ffj?' I J”Because the achlevement of students in treatment
t“n , .."groups A and B wasfnot 51gn1flcantly different, it was p <”
| dec1ded to. comblne'these two groups anto one and reanalyze _f;t i;t-f
. ;‘" ,the results.‘ Thls analy51s~demonstrated 51gn1flcant dlffer—' B

37 . . AR ‘

ey A ences in delayed posttestvachljvement between treatment group

- .

STy

c’ and the comblned groups A and B.. Thls result added sup—':' f.g}

i e , ‘ ‘-portlng ev1dence that the supposed “overlearnlng“Aeffect was ;x\f;l'
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h] e o S 5 , L . - g . . :

o S o

o :.ndeed a'valn.d explanatn.on, ar}d that the effect contz.nued,,

Ve e . o

e over the one month per:.od. Oon j:he delayed posttest treat-':

-

.. ~ ment group C, wh:.ch reciea.ved f:.fteen practlce exerclses per

-
. 0 R

achlev signlflcantly hJ.gher results than treatment groups

a"nd

. ~j r_ ?rted a h:Lgh pos:.t:.ve relationsh:.p between abﬁ.lity and

,
. - %

.. A o g .
- _ddn.t:.on, Kolesm.k (1970) reported that prevmus academi

/ ach:.eve,ment measures are strong predictors of -subsequent

T

N

s

.

f' .’

YU :
sex 'by abllz.ty" .Lnteractlon xon both tests.

ﬂx.

5Under th:.s intera‘ctlon effect the ach:.eVemeht means of 1gh

.ol

‘ .

:ablllty males and“\females were approxlmately the same on

. P ta . “ I A e o A .

concepj demonstrated a higher deg‘ree of retention, or
d

The analys:.s 1nd1cated that hlgh abilJ.ty studer}ts

ach1 ved nsn.gnif:t.can,tly h:.gher results oncboth Jthe 1mmed1ate i,

&ielayed posttests than did lower ab:.l:.ty students. Given
thematlca].\achievement, thls ;cesult J.s not sug‘prlslng. : In

academlc pérforfnance. ‘f leen these relatn.onsh:.ps and t.he fact
that the abil,xty meesure used m this study was the a.cademic
: achlevement of pup:.ls 11‘1 the prev1ous year ‘ one would expect

h:.gher ab:l.l:.ty students to obtain sn.gnif:.cantly hlgher i

: :|.mmed1ate an%delayed posttests. Howe}er, there« was also a ‘




w:Lth the:.r mother. - When they go to school the:.r oral com— . PO o

A ‘degree of relata.onsh.xp betLﬂeen verbal precosa.ty and mathe— ‘: :

_ males on both pos.,ttestsr It is apparent ,that the obta:.ned o j
. sex dlfferegcev was largely concentrated in the: lower ab.l.lity
' group. Lo e ; T / ] RPN . S0 T
- ) s . ; - B - . I . . B

Accordlng A\tO Kolesn:.k (l?flo) a maJorJ.ty of studztes

at gJ.rls, .on the

ot

“average, achreve hlgher results than boys., Thls d;fference' :

. 4

r:""_‘to the fact. that glrls of elementary school age are one to

F o .

tyrb years more mature than the:Lr male counterparts, w:\.th _'-' AT

re‘spect tophys:.cal, mental, and ‘soc1al factors. Accordlng _ “ ; V t
' to Kolésnlk,l studles have generally found that glrls excel A S
3 boys J.n Verbal abllltles and J.n most_’ asPects of la.ngulstlc

development., Suggest:.ons are t at glrls are more verbal

v ‘..

than boys because of early deVelopment and closer J.nteractn.ons

A . ' '

municat:.on competencies are better an ‘as a result glrls K
r,' “ -_. 1.-. ‘w__ "y "'»,} . el “
' learn t‘,o read several‘ months 4before boys. Kolesn.xk further ) , .

z 5 '- reports that edqcators generally "agree that there 1s a hlgh

t:he J.S hand:.capped J.n mathema 1cs S
-r'n e Ty, .-‘:

boys at al d:.sad.Vantage_th.ch‘ S‘tlll.‘
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. . both speed and accuracy ' - ./ L
} S - However, J.n exam:.nrng the results of the presen’t Lo
: . - study, how can we acc.'ount for the fact that the sex dlffer-
T EEE ence occurred ma:.nly 1n the lower ab:Lllty groups? It has i
' - |3 been argued that boys, far mve frequently than g:l.rls, do not~ ,
: \ use the rscholastz.c ab;.lat:l.es they posseSSL Accord:mg to :
Waet]en (1962) and Maccoby (1966), boys outnumber girls as
) R RV E \ underach:.évers by two or thr-ee to one. . Because of our ’
4 A O ," . \‘~.' P 4 L h . "- . "' o " ' !
o ' society ‘8- def:tn:.t:.on of the male séx role, by the tJ.me a male-:'."

ch:le enters school there 19 already ‘a- tendency toward under-'i.:-.'

ach:.eVemen\: Shaw and MaCuen (1960) noted that fo.r male

,« ,
e .. Lt

: ST achlevers and underachlevers, there was a- stat:.stlcally s:.g—". '
: nlficant dlfference :Ln the:l.r grade po:Lnt average as early as.

L

grade three. ThJ.s dlfference :mcreased as they progressed - 'I‘, N

: from grades three to ten. .f For gJ.rls, however, s:.gn:.f:.cant

r

d:n.fferences between achlevers and underachlevers d:Ld not KN '

r_.., . ' ., v Tan e,

occur until thé ninth grade.‘f-, In comparison with the hlgh P

, \ i ' K achlevers, Shaw and MaCuen noted‘ that e problem w:Lth ’maﬁl\e "11:'.‘.1:" *
. .‘ ' o derachlevers h'e-clor.nes steadJ.ly more senoué-:as t.hey Pr°gress":? e
'./'. J through school GrVen e“.way we have def:Lne ‘our sex roles,-"‘,.‘-';"::.‘h
i . “ the psychologlcal atmosphere of the elementar)(L éCh°°1 13 '
: v ":. . thore favorable to élrls 1n terms of acha.eve#nent potentla]. . l
L Resaratng o peteini i ) young e is vesbally proticiont,,
. : [ ' he may be percelved by hls peer EIrOl,iliD as hav1ng more 1n ) o I‘
W ST T '. o PRR e \ i
common w1th g:Lrls than w1th /other boys his own aée. - .
r Thes’e > are: !possmle explanationls. for the flndlllg _Of‘b : ’ .
. e . ,se‘: dlfferenceg'agn‘ ach:.evement OnlY':al,ﬁ... |
o o ?'7'.39,-~ :
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—_— groﬁps‘.‘i'. Thls fa.ndmg 1s smllar to other f:.nd:.ngs by other

x:esearchers such as’ Morrell (1970) ’ Parsley (1964) ’ and U:nk\el

T : (1966) ThJ.s result :l.s partlcularly apparent :m Parsley .8 \\' '. o

These e

+

fmdlngs ré’gard:.ng lower ab:.l:.ty boys and glrls.

researchers"f“ i'and others, generally report that for t{#

G '.,, réasons prev10usly dlscussed, lower ablllt_‘{ males are genl'
K ,i erally dlsproportz.onately dlsadvantaged in terms of succel ,sy :

The conclqs.lone J.n thls study arellx.mlted to gra.de

st oo ‘f:Lve level students ﬁnd to the sub]ect area of mathematlcs.e

%

N

R ,,"‘, As was prev:.ously stated, :.t may ‘be posé:.ble to generalxze to a '

' students m grades four~ or. six. However, due to the nature" e =;
of t_he find:.ngs: the researche.g 1s cautlous about doihg so.:i;" - ’
) \\ I In s.ﬁxnmetx_,"the data analys:.s led to thé follown.ng “ . *
/ , cbne1u51oh; -— . L \v g . . / ' , " ) 5 .
r I ‘ , There was ‘a. dlff;reoce 1n.ach1evement between treat-:i.’::;.'j '
. Lo f“_ i ment groups WJ.th students J.n treatmeot group C Mach:.ev'- :"

; 1r’xg s:.gm.f:.cantly h;gher results o:n the mn;eéo.ate post-‘ .-"f .y
"‘I'f',.?{.-';‘”._..';;l‘test.4 Th:.s result was also found on the delayed post-* ;l,;lf‘_'
e ”'test. 'I'hus, f:.fteen practice"exe';:elses were more e ‘
: effectl'lie than flve:or tehv practice eXer(:lses‘ in.

RS 1 :
.

- . .
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‘ L sample and over a loriger perlod of tlme tor f]g:ther

S 'Z:mvestigaté the effects of praotlce on achlevement.\ b

L%
l," !

- Ach‘ie’veml'e'nt.ifor ‘high abilitéuathdents -was abbroxig-

— mately equlvalent foxr. all treatment groups.
R R
" 3. There was a dlfference in achieVement between the

E ‘,sexes, w:Lth females scor:.ng s:.é "if antly h:ugher than
. _g-l. i

o .males ‘on the immedlate posttest N L E

.

b B 'h'....

A’.,;if-Females* also achieved smgnlflcantly hlgher res_ulj:s

,,.‘_-‘.,. . :h,}»‘_

UL

7".vto other toplcs :Ln the mathemat:.cs currlculum, _Smllar

R

:studles should be conducted w:Lth other mathematlcs .

,‘,To determlne whetﬁ\er these flndlngs are ; geirerallzable o

‘ jlthan males on the dei'a;(ed posttest. ",."‘ ,
- | - \‘;::centrated 1n the lower abJ.l:Lty groups. . Achlevemelnt .
; ]/ L _‘d:.ff'ver\er&::es between sexes :.n the h:.gh rbillt}; greup
. St l_',were 55%: ugn:..f:.sa tl. o J o E \(\\ e ’3.‘: .:;"'_.'.
"6":'~,i~'1'he major fact r« wh:.ch determlned the amount of ‘ ‘\.l
* p;:actllce whlch was most effeetlve and (ap.p)roprlate. wa; \‘;
s . the ablllty level o,t' students. R l . g o
o Reconune?dvatiens L -“..-‘, " EARS _' ‘ R | S
"-“T-' ; \ ‘AsJ a result of the study, thé follow:mg recommendat:.ons
are made fer F ther research and appl:.cat:.ons for teachers."{:;’.':
| < E ,s_:'ll A s:unllar .studyAshould Ee conducted‘ w:;th a 1arger , &
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-in other areas of the currlculum, and at other grade o
_ levels. ' - . s S :
4. Future studles in" examn:urg the effects of practlce
o on students of a partlcular grade level shou d place
S greater emphas;s on, Fr g)[ e greater /cons' "e‘ra ion '-'to‘,’l RN
the age dlfferences of etudents w1th1n thal gr‘ ; e
i"_}level a ' : )
5 ?Teachers should reexamlne thelr pollcy of asslgn:mg

".tmathematlcs Practlce exer01ses in. the classroom.:‘ The OREEEE -

- .j'~\arantee more efflcient use of class

'_fJ.ndn.ngs of th s stud "ndlcate that the amount of

':':m pract:\.ce ass:.gnments. By ass:.gn:mg practa.ce on the 1 i

g 1basxs) of the student s ablla.ty, teachers may actually

, .

K ; N

'practice does af ect mathemat;ics achievement, at least i
’_Jat t.he grade frVe 1evel G:Lven the J.nteractlon effeeta : "-:.
.'.of ablla.ty and treatments, :.t 15 Suggested that th:.s | "

“p llcy of reexamlnatlon 1f carriec? out at regular ;
__1ntervals could potentlaily ehmmate J.n‘effic1enc.1es

a +
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' 1 GJ.ven a fx:actlon of the foi:m a/ b, the student will be L e

IS able to ldentlf}’ he parts of the f,ract:lon, ,and degine ° - )
vl i . - ~ what each part meﬂns. — : - ] , I'a. . \ L :
' ' : . - o . Ce el st
| o c-‘—:. : ?’,\ GJ.‘Gen? #racﬁmn °f the form /b the studentwa.ll demoh~ .
/ - :~‘ o strate»hls understandlng of the concept 'okf a. .fJ;actJ.on by 1‘
1 - :f'-"‘..;.-' . ydrawmg' a: 1'391011 uslng shaded/unshaded areas“.to repregent L
S tl“iet‘a‘mount. YL : S ‘ , ‘:,“"u AN ‘ v : e e i &

L GJ.ven a shaded{unshaded reglon, the student W111 be’ able
U U A .‘ to J.denﬁ:l.fy the fractlonal amount of the reglon represented

5 }\ L. by the shaded area." KINN o L P -

b

oo i 4. G:Lven a fractlon of ithe form ‘/b, the stu&ent wn.ll be,a.ble -

-~ ‘ “to list th‘ree ether |i:‘r‘gct::l.ons; th.ch dre. equlvale;u: ta the u'“

S LR glven fract:.on. o 5. R “ R m "

T '} 5. Us:Lng fra.ctlortal str:.ps, the Btudent\w.l.li demonstrate hle ) “;.'.;. '

. ‘ S _-n,“ understanding ,of equ;._valentl frat:t:.ons ~by construc‘t.ln‘\ and B

Lo N : explam:.ng (orally) a phys.'u‘:al" example. ;- ;T'-.' ; '\’~ "-:". . ) ‘

AR '.s.'.' leen two fractlons of the fon'n a/ b and °/ a, the studdnt” .

. ' o -_ " Wlll\be able to‘ defte-rmlne whether or. .not they 5‘au':e equL;e;- ‘ o ,

) lent. T ERRUEI o ~ . R ERL \.r 6. ’

| 7. G:Lven three fractz,ons”‘of}the form k /b w:.th d:n.ffe;ent -

‘ B denomlnators' the stuéent w11l construct a number 1,1ne and SR
\ 2 ‘ lace tkhe fractlons J.n thea'-;: correct o;t:de’lx"

~ ‘ lgr G:I.Ven some ‘;l;o'le number, the student w:.ll‘ lJ.st ’a,l.l., .

factors _of that number,

|4




\9 -‘Gix';en two whole n;u@]@rs, the studen > vu.ll be able to~, b

o \\\ deternune the greetest common factoerf the two numbers. /
\’ -T“H)J.- 'I'he student W1ll demonstrate h:|.s und rstandlng of the con—

‘_’\_ ",‘“,‘:(«7 cept of a factor, by. dev1s:mg his own\example tQ expla,:m \ ¢

¢ '
: |

b g KRR - - R \ -
LA the -not:xon-.‘ .- ._\" N ‘ \ - s -" -

S the studer/t w:Lll B
R be able to reduce that fract:.on to lowest terms by remcw- g e

R R J,ng the G.C I-‘ , f:.'_‘”'é' ',i :‘ T ~ i
el 12 G:Lven two fractlpns of the form a/b and c/d (w:.th the same \.

denominatof) r the student w:.ll be able to f:md the sum by

\2" "n 5.

R Jump.lng on the number 1:|.ne.,- ENICI SN .:' IR \ (
L~_.'~' P ‘ L P “ ~-'. . 1" .

b e

1 G:Lven' a mlxed nLimber, the student w:Lll be able t:o break

- . -~ ."‘~

-

I L :":"5i the mm\ber :|.nto whole and fract:Lonal parts. R -' Lol

ol 14 G:Lven a mlxed number, the student w:.ll demonstrate h:l.s
’ understandlng of the concept‘ of \mJ.Xed numbers by construc—- ” h

.\f»ii;_; S tn.ng & flgure to represent the number us:Lng shaded/unshaded

. e . fa - ;
T ke T S o et ST ‘, N

reglonsp_,- R R R Ny AR

o VIR : i . - . &

\ [ | 30
e LT the number 1nto fract:.on form of
..-::':‘ AI"\ . .\

B ‘A16'. '.I‘he student w111 expla:l.n, by us:m an example, how[ to

determlne whet 'r a- fractlon J.S greater tban or less than

G:wen t;wo* m:LXed numbers w:.th the fractlonal parts haV1ng %_ s

the same denomlnator, .the st}uden\t w111 be able to f:.nd the * h

‘ sum by adda.ng the whole parts, add:.ng the fractlonal parts,

and flndln'ﬁ the comblned sum of whole and fractlonal parts.
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f: lccmxmon denommator, ztmd f,Lnally add the wl-?ole\and frac—

Ga.ven two fractz.ons a/y, b and / ‘. (w:.th dJ.ffe\rent denom.- >

'G.wen two fract;ons \of the for:'ii a/ b and c/ d (w:.th dJ.f--; a

o, L )

L
y ";"" g -‘\“;"“ —_—
G:.ven\wo whole numbers, i;he stud‘ent w111 list some Q‘f N

the multlple\of each -number, and f:.nd the 1owest common

™

multlple (I. c. M, of both numbers/.,{,- -_j T \ A

~,

Thé stu‘dent w1ll demonstrate that he. understands the dn.f-‘.'.,‘.

> :

i

nators) ' the student w:.ll determine a comon denomnatorl"‘”

'\:- M Y S \.,»"' d".

for the two fractlons. |

I .

Ty
\\h ..

the sﬁm of the frectlons by f:.ndlng a common d—\omlnavtor,r
K SR !

wr:.t:.ng each gJ.Ven fractlon as an equlvaleptr fractlon ;

us:.ng the common.'denomnator, and addlng the fract:.ons .

'..'
/ N ,.' *

together.n Reduce ansWers to 1owest,term. D ‘;.zﬂ

v . N

A

o .
GJ.ven two mlxed numbers w1 \the fract:l.onal parts hav.mg

dlfferent d‘enomlnators ,the student w111 add the whole

parts, then add the fractz.onal parts b ﬁrst flndlng a -

s -

ce e o W .

‘.tlons, the student w111 demenstrate lu.s, understand:.ng of

-";. [

‘"'.,ythe addn.tlon of f‘fract:.ons concept by applylng hls knowl—' '

l‘_A

edge of fractn.ons to solva.ng these problems. R
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-'Gn.ven somﬁ: practlcal problems 1nvolv1ng add:.t:.on xof frac-m“:"- e
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Now Shade 1n one! °f\ the Parts of flgure A (as shown). e

--J»;,._‘-., — = =

Y FIGURE B-. g

LT

Ask the students what numbex: we can use to represe.nt }the shaded

area 1n f:l.gure A"

fract:.ons should resf:ond "35" = Expla:.n to the puplls that the?

s The 2’ is called the denom.nator. ’.:_:, SR, - A

v,
1

N

: number meank tl;;at one part out of two parts J.S shaded.\'

'.l‘he* 1 J.s called the nggerator. ,; o _';i N — ‘l-‘_%" .‘~

l \_ «. )

'I‘he students, : who are already fam:lliar thh

.". \,

/‘:

, .

\and neumerator tell us.' Students should arrJ.ve at the conclu-“

s:.on that the denonu.nator tells how many equal port:l.ons the '_-A.f",' '
the

il

figure is d:LVJ.ded into The numerator tells how many o:E

e

p&rtsjare shaded. ThlS :Ldea may :anolve a small amount o£ '3'.'

/

explanatlon and dlscussmn. k e

L~

' .fvl. . ._'. ", " ‘ )
Show the students anothex: flgure--flgure B 'Shade in'-3'

of the 4 parts (as shown) Now ask the students how we could

'

represent the shaded area J.n flgure B Go through the prbcess

theSe parts are shaded. ] .

X Answer ‘--

-."-,The 3is called the L e e '__.;.. f

B " A

o bf asklng how many parts J.t J.$ dlv:l.ded J.nto and how many of

. . . ', i

T Involve the studentg by ask:mg them what the denom:.nator

©® .

" THe 1.i8 called the Lo e T
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. P '»,’ Inquire of the students what i:he number /4 means% et

- K .. : 4

- Represent th:.s by a flgure on the blackboard S

o o g 'rry to make the students thlnk ahead by askip& ’them how

e

: Lo | we would represent thewarea of flgure B 1f all the parts were ' _L.
e Aﬁswer '-‘4/4 (4’ shaded Parts out of 4 parts) | : )

T RO We C'Duld also éa’ that we h‘éve the whole region shaded,
oA y | hs

. WN or 1 whole reg:.on. v In thJ.s way, .,and by us:n.ng other examples' Qx

try to ge; studehts to make the dzscovery that 4/4 4 and l

. , represent the same 1dea and therefore are equal. ) Use as many

ol

‘ 1’f a. fractlon equals 1 j‘, \

i ; REEETR

1 examples as necessary ’ For example. :;-:-/ 5/ 5, 8/ 6. Students el

f .
should arr.we at the conclusx'_ .

e . then the numerator and denomlnator are equal ' - .' o L LE
o L '. lee the students a practJ.cal probl.em to work wz.th
N ' . '

Afterwards explaﬂ% the problem&m the black.board. B

N

N SJ.tuatJ.on.' Ja.ne made some fudge for her 'frlend Blll ‘S.h'e::f' K

poured the fudge_mteﬂ't pan in the shape ox: a rectangle.” S "

" [. S A Then she cut the fudge J.nto 10 S

”/\\Fudge v &mces of equal s:n.ze. : Whlle she

EE N S ; S *"_./&: — had the fudge 1n the frJ.dge to cool C
| } '3111 ate 3 of gmpleces. f e T SRR 'j T

" " v T - . Nor
e 1. K L P

) L fl) What fract:.on descrlbes how much Blll ate’ ‘
2) What 1s the dencunn.nator of the: fractlon” B ..' S E ; ;(,,;u i,.f -
N 3) What :Ls the numerator"' R . ‘_
';"'_ 4)~ What does the denommatoxi tell you" R / . ‘ .
' 5) What does the numerator te11 you? / . “M ’ 4:'7’" ; ""

D Ass;gn the exerCJ.ses. . " ’ T ;-:_"_ R o R -
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Concgpt of. _F—ract‘:}‘ons I

In the fractlon 4/-,% -‘--.-,'.‘.,__':" R L RS

(a) The 7 15 called the ]. o
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o ',‘ . (a) How many of the tnangles are shaded" e el .
e (b) How many tr:.angles are there m all? ] o
f(c) what fractlon tells how many of tr::.angles ‘ e

s o s . L.,'~ I “ L ".' Do L . A
o R o : are shade ? ‘[,‘)1':,; / .
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. ‘-" ] a\ . . . . o ‘ ' . ‘ ‘ . ) :1‘
- “:'-_:"‘:‘:. vt L ' . . ’ r o r " ! ‘_':-"
Vo .
.o ,. ’ o * i -. i s [
. . N ‘: ,"' _ .
) ‘| ‘EJI : W - “e - __!.,...-;‘ b



"L A . ‘~:." ".‘:. b ):' o . .'I.:.‘e‘ '. “
\/‘. / //-‘ ) 1 “"_"r_- - -, .“ ..‘:. -‘ | ‘».A:‘_::'._. x:
. . g i i K LT St /
- In the fract:L TR . PR '.-'.,“ 3") o

(a) TPe/'I'xs called the R R ..«7

(b) 'I'he'4 is calied the oy i .
(a) Thé denominator of a fract:.on tells us N
: - .r: . o ' .'\('A ‘- »- ,‘ - “:‘v, , ‘

-

.x‘~

,r:',-- (el

(b) The numerator of a fractron tells us _f-' 1

P ~'.'~x, ,

Drai{ ta E\aded reg:.on to represent the fr,actlon 3/5

. 5 .

Draw a shaded reglon to represent tgxe fractlon 7/

[

What fr.actlon of each long strlp has been shaded’»‘ '

9.7 ..,/,VA Z A’.// T R PRI

.-(a) How many of the tnang]_es are Shaded?

(b) How many tnﬁngles are l):hex:‘e 1n\ all?

e

°

"t (c) What fractlon tells how iany of the tr:.ar)gles 'are
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; Lot TR oo I f. L
" -Give the fractional amourit}‘:_:eprj‘ese;‘ﬁ:ed by the shaded gy - .~
.o Lo ) ; O v : < ‘ -“ . “ L

. N A o, - ° . . .

areat .\ & T \?

.A ' ..‘ . i . '-
. A Lo o ! B ~
R ': A."-‘ ‘:;.,v : ",‘, i \ ! '
: . “i\‘\.;‘ .,. " , , .\!_ ,,,,,,
;In‘the fraction 425fl:."f‘, AR = REE
. 5(a) The P is:;calléd’the : - .= UREE B
) The 1 Le catTea thg L L L e
L4, J(a):The déﬂli;miﬁé't‘:ptﬁ&fw a friction tells usg. (. .. s T
[ T o -_‘ L. 3 . “'::‘ ‘ o oo v — - —— .__ - ‘4, ,; »,.__ N

llsus-, - e
. ) ! ) R ) ) ey

L (b} "'."Z_l"he;'nil’nie:‘rétcif ofa ‘fraction te
g ‘ . ’ . .--“ . R {, .‘ . P TG - o s

N L

' X Drawa shaded i‘ég_io‘_ri to: i‘jepfes_eﬁt ‘»f:il:_lé,'_f:x_:actign..:':.’./s-,,::-f, _
6. Draw 'a.shaded fegion to represent theé fraction 7/5. = . .8
P T ey SURR P DT N .

What.fiagtioh:’c}f ‘éégh”‘,l.ong}j,st_:_r;‘yé'- has ‘been Té'i\?dé_g? L o

~—3k ORI - SR f‘T

oA EAY 1 N

: —. R AT ‘o - -
. 7 Z Yo ,l 4 T ;
\10-‘“ ) ’ ,r/ // ) 2 - N

" . ' . .
. : ‘s L
. : - . . es . . . - b ey L, A} "
- . . . C < . 3, » - N
P .."-l‘ - . '\\‘ . S § > w3 B " b
‘af.-‘, P B Ten o TR W P, S e D




o T oA '
. . . .
R T
" - - .

v o e
R . oo
; A PR
3 NEERN .
- .
. '
. “ D N
- s .
N ’
L { .
. ' .
AN .
N
Tk
: . Lo R
- -
B ot
. I
O
.
- ¢
: v
v
I
.
. e
. .
3 P
\
S ‘
»
. .
S s
'
A -

.f 1'4'

(b) How ma y trlangles are gaere :ﬁn all”

(c) What f

of the :pie

by the fractlon

I «

1 whole p

Each p:L ece

There are i

T

(a) How m‘any of’éhe trJ.aanes ‘are shaded?

13% What;_fractlon rep
that B

For 'essert Bob até

)

¢ ° .'.'

action tells how many of the trlangles are e

shaded Rk X

r, Thé:x she cut the p:Le :i.nto ;b oL

‘ esents the a!nount

of ple cémﬂbe represented
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| 1 N P‘;r °. e:; To teach(\’ Students the . 1dea t!hat the' fract[nal part\‘5
u £a whole may be named}\b,y more than one fractiom‘ ". | \j L
= o i Dlstrlbute to each student asca}rdboard. strlp appfm{l_ . ;.

mately 20cm long. Have them élvz.de ‘ft 1nto two equal parts ‘l -

am#colm“r one of the parts , de the str.lp J.nto two :_{ K

ST :, equal parts, they»*can fold the stri:l. J.n ha,lf before they colour) AR .
. 'd . ’l " .'k;
! o ,.‘;, . r‘_-‘.~‘> ." ' A /;’ ;‘ ',;"’. Lo ".'.

A /4 of the paper ‘is. now coloured.' The Ghlld should make the

d:.scovery thatl/.z and / 4 represent the shaded area. 'I'here-"'- - :

)

ot

Perform the same exerc1se w.ltl’ other shaded areas.‘r_"

o For example.' : .1/2 = 3/6.,

_ 4,.._. . R
'

- R The students should recall that fractlons whlch name=- .

T T R “ " :
U e 'the same a.mount are cailed equlvalent fractlons.' If students '_

; LT lnSlSt onﬁ%llng them & al* fra‘cti"oh‘s“do—not attempt to cor‘*" T T

fi' o 'rect them as- they are express:.ng the correct notlon o A St >

I “ L A C

" - 8 “ ot ) . — N . A N \ x‘,. , " " T ~ - — - -/ - |
Ty & ‘ , . .

’~ . o e . " ;

:‘ . K ,.‘-_ '.,. - '._. . . " .-':- ‘;‘ . . . P . ) ) ; . J\‘



i Coe a . * Comparative Fraction Strips

‘ b . )
1 [ IS “ N . . . . o / Cy
- .' , . ] .,
“ . : . < .

a s - . . /‘

%

L 1 1/8 | 14 Vg | Y | 14 Y, 1, 7] ~
: Vio | Y40 | Y0 | Yo :‘~‘1/.1',b Mo | Mo-{ Yo | Yo, | V4o

> . .‘ . — oL

C Vg 1y Wy [Mp |20 M2 Pha- | Mp | M| 2457 | 24, |24, |

SV PAs| M M ?/15,;‘ Viefs Misle g M6 %6 a6 M6 {Me | 6| .




W e ,»Jihelp @f: gu:.de the students by g Vmg helpful hints on compar1~

. . Distribute to 'each cthild /@he sheet‘«with ‘comparative -

fractions st’rips on it. ' Have the students cut ou,t the strips

and ask them to: compare the fractlonal garts. ‘ .

The ch:.ldren by comparlng these str:l.ps shohld come to S/

realf‘é that. {' ‘h’ o SR IR -
(P‘\L L "‘1{2"':' 2/4 R 4/9 = 5/10 = 6/12. ete, . .
co Ty -;.j‘lf/'3_.‘.=.»2/:s:="’ 4/12 = 2%‘.»; etc. DS

R . . . .. o T

Ut M, ’B.:f=73/ 2= 4/‘16. etc.,-;-f"f,"

As students' arg)doing these compar:l.sons ‘walk around and

RA A ;,e : "" ; w u( Y- \, o /\ .' 1 K
: ‘ 'son. Do not tell them the answers. . Remember they have been '
CEY . , - .)‘ /

N LRI .

‘exposed to thlS t0p.'|.c before. - - . RO

/
. I
e 4 .

. L
\S v Have students cont:mue “to expand then‘ own fractlons
) o chart usa.ng thé 1deas they di(scovered 1n the prev:.ous exerc1se.

Take one of the examples (e. g., 1/ 2) and show the stu~

dents how to generate equlvalent fract:.ons.-, W

Ask the students .wWhat, happens when we multlply a. number

1

‘ b’y l- ‘ Most students know the answer, but J.t 1s a good 1dea to,,

[ 4 *

C Aemonstrate thls prmclple.‘ Mult:.ply any number lby 1 and we,

get back the samé number we: started w;,th. Remlnd students that

EER

-

‘we can wr;.te; R
1 = 2/2 1-—-.' 3{3 = 4/4 5/5,

etc. =

. Usi_ng thls prmc:LpLe we. ‘can generate equlvalent fractlons ' |
ot . . ,'- |- ,' ) . e . . v ) . .
B N e l/2:,= 1/2 ig Vg

My LMyl M Mg 3
Wy =y A LMae Mikgete

’ T ,\.'.:11/22';'2/4' 3/6 = 4/8 (etc ) R

) +
¢

K e . . . . . . B ‘. . - o L. o , .

.t PR N v " . . : . . R L. .
- - . - - . ~- . o o s
. x . . o R ) . : . . . S,
' ) - .o " - P . . PR L. RV . . .
Lo B -t T B e, .. T e . Y o P P - B
. Y BV O 1 S SR O T CH S U PR SR, Y e o SR IS S

C T B
’ = : B



; ':\ _ Have st.udents refér "+o the cpmpa:rative fract::_ons strips to o .
S : see that Jthe .reprlts are correct.. Co b_ . ﬂ. - " ‘,.-“ s

. ‘ Do another example and ‘ask.’ students to..suggest the method o Tt ,
i 2/3 L2/ msy My o Mg e ST S S
“ . . . " L ~ - ‘-. a".' . . -‘—". ¢ .‘-' :“ C

. . - 2/5 . 2‘/‘.,’3:_,1_:.= 2(3 - .;3/3 = 6/9 pat &

X
b
N
.
1

x L Afterwands have the students generate or make the:l.r.owrn ' » Iy
B ol A i ot
o equrvalent fractions cha,;:t by us;.ng tﬁe multlplicatlon by ]. : Ao

; :n.dea, or if necgssary by usmg comparatlve fract:.on stzglps s, ..

o L } After students h‘ave completed ‘these exerc1ses p:LcR o‘ut o

L . .

. o . ) , K
[ : N e
2o q

a céuple of pairs of equ;_valen;l: fracﬁions and ask t'he studen'l‘.'s e

. \ . | to look at these :Eract:.ons,\tell if they are equlva}.;nt, and .':' - P

- : try tc; dlscover a waygto tell 1f they ere equlvalent or not.. A ' _. ‘v

L BT Eg;. '..‘_‘1/3 and, 6/18 T - ', it
| ‘.."j" e R " 2/3 and 8/1.2 ’, - ) ; a | t
s ' Some stﬁaeﬁ s may anSWer that 1/3{ I/3 § é *—-.6/3.8' This J.s { " '

' ' \ 4 correct, hoEe\rrer there 15' a, sl—lorter .way-to t'éll :Lf t.wo‘ fr;c.. a'

[ :'; co t:xons are. equr\falent. 5’. E ,Cf :ﬂ:"i T ° 1 .," o

FER ERTA 1/3 = -6/18 If we' cross-multlply be / 6/18 (3 X6 %1% 1sy ;

" C o S exa.mple to’ see 1f the rule woxks. )

RN TP, “ o Place a couple 03 examples

T . ‘n'

students to decide whether or not

N n .
=L ’v’(},«,}, ot

N, ‘.-”‘., oo

B " we get the same’ result. A Now;-’ ask stﬁdents to check the second -
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1/4 and 2/6

/8 and / ;f” '

\-'

Decideé which pairs of fractions are\eeuivalent.

.

In the Sentences below you are to replaca each

"

\

,."153;~ 1/2 and / ;Ff

li:by a whole number.

=

.

A

thivaient‘Fractibns\

\

\

\

L

For each sentence choose a whole number

t;that'makes the sentence true.

;/2 is‘equiﬁalent~to a/g.

l2/8 is equlvalent to

13/#3 is equlvalqu to D/l.

3/

Liét three*equiLaient f:actiohs.fbr

2/5.

-
v
.
. . -
v
‘ '
[ iy

©

..egg;velenf.

2/

.I

[

o

8 is.quivalen; to CV24;

'LlSt two equlVa;ent fractﬁons for

1y,

4 w‘
o -

' _Draw tWOfshadedjreéions;ehbwing that‘1/3_aﬁ¢ 3/g:

[



1.

2.

4iwhole number.;
. _makes the sentence,true.:ﬂ'fgL“‘"

& ;‘__‘:‘5{

L 6

7
8.
-9

<

A

”“iq.

11.

Decide which,peirs of fractions are equivalent.

., .
Ka .

In’ the sentences below you are to replace each E,by a

13

1/4.an6

2/8 ana

‘/2 is. equlvalent to CV8._,~T

Equivalent Fractions

2/
1,

i3

12/8 1s equlvalent tOr

13/13 =

cyl

- g = DV24. '“f:;

What four equlvalent fractlons are- shown in the diagram?

+

(Look at the shaded Farts)

o ,
A A7

=

:
- //j/ 4 :j

‘ '

;\’x\ :

géﬁ

:\,\j”f

S
Cé~

,Av"

3.

4.

- @ " -

,1/4{1,

List three equlvalent fractlons for A,

List’ two equxvalentAfraotlons;for

2.

/12 ana ¥ |
JL/’Z‘.a.nd'z/G -

For each sentence choose a whole number that f”t

I



12.

15,

quaw a.plcturerto show how hhe cake would 1ook 1f Jane

“ﬁjsilced 1t so that each person would get 4 small pleces

Jane’1nv1ted 6 peo%le to a party She made a cake and

'sllced it 1nto 6 pleces of tﬁe same size 80 that each ‘ K
persbn mlght hawe l/6 of the cake. Then Jane dec1ded
"that each person should have 2 small pleces rather ‘than” ~;
one large plece. Draw a.plcture to show how the cake 3 |
looked after Jane made the second set of cuts.;i_tﬁzn:,(}‘
E —’i".ff B ¥ ‘ L

I,lgu' lee “two fracthns élfferent\from }/6 that can be used a

to. represent each persoﬁ s shar? of. the gake v

Draw two shaded reglons show1ng that 1/3 and 3/9 are

- I i
e - o
-~ .

equlvaleﬁt‘ - S _ . - S

)
. . 5 )
* i
T : j l
.o - . v i .
” . - -
' v Lo :
. _— .
* R v .
\ o 7 . Ve
* i

. . - ;‘ v
- . , : . “ .
. / - Vo~ B . B
/ Lo . ) .. 3 §
L 4 ’ . . . - .
X LT : ; S
, v . @
R o T4
. - . . .
! oot b4 o T ¢
. . o C N . 3 - -
R . N ‘ ' ‘11

N\ ' T .
- R oL .

. S . s .-. .
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' -7 o l , '
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s 4 17, -~ . : 4 I
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. o - . .ordering of Fractions
o . o L
o B y ._ Up until-now, most"of the fractions we have talked

//hput are fract%ons whose numerators are less than the denoml-i
: Af‘w nator. These fractlons a11 ‘show amounts less than one whole .
L e T T e
o e SURREERN 7 LX<«  Shaded area = "4 . 2wl
W ‘ ‘; ..‘f<:‘ :‘, 'L : ' _'.-h . /// : . ) .l l "‘.".; . ' .. ~. . ,l' . ‘i'., ~ _‘_ . SR ‘.'. 'I':..".

x"

N ;:4"gf%f{;f. equals the:denomlnator.gﬁjf'ﬁ
' ' ' ' ’//// //x B N ‘wh'ole'sha'ded";région .

?]\':' f o o So when-we talk about 1 whole reglon we' represent 1t by

- e 3.
s

»

i f; S -a fractlon whose numerator is equal to the denomlnator.

l : What about Vers greater than one°‘ How can these be

s° \Look at these three examples. Place _"A_lf

N

' represented by f-actl

-

fthem on the blac

1‘.

; rd and ask students to try to represent ; , } -

" the shaded‘area by a fract10n.~ R "'r, . --.,';'-, e

[y

.’ Sl . : Jlgure}A. ' ' T . ] '\.\‘, ‘\‘.

L _;y/.}jﬁéjfj/_”?';.zﬁf';’vfi o ‘l;.ff
RSN . S Lo S e . A
G v L v FlguzeB U oo BRI L N
AR e ”/T>’ﬁ%”u;:"ﬁji/?ggfﬂa»f o

hJ | Figure © PP BT 222", ,




oy Sty

';The:

'represent lt—bf

In Figure A,

regions are divided into 4 parts.

T
L . t

there are two

s does each ﬁart represent?

How any }V4 's. are shaded?

fh;;ﬂ4;ﬂm;‘

..ﬂfFractlonal nhmber

.\‘

. i
.

5/4L

4’4.>

.
~.

4

umerator tells how many parts are sh ded '5;

regions shown.

o
| .
| .
Answer: 1/4

These

How much of -each region

ol e

Answer- J, 5

’ A*\ .. 'nl'

e
- ‘.,..‘ Al'

'

h

denomlkator tells how many parts the reglon are d1v1ded 1nFo

yr . i

fj'Explaln to students that more than one'whole reglon 1s shaded

"Ekln Flgure A.: If one whole reglon were shaded, we could

»

Proceed with Flgures B and C, and ask the same type of ques—:‘

tlons o

, -

Try to draw out the students' thlnklng.

-

jtJ.on 1s less than, equal to, or greater than 1.

“and glve examples.;

.'1s JLss than r

EERY

| L :~'
. .',.

If the numerator
1s edual to l.u..

. o Ve
‘,3!‘: S

If the numerator 1s greater tha7

3

-
r

S

."‘

rEg..

fractlon 1s greater than l

'”’rgzs 7/5,‘5/3,‘9(6; .

"5?4

r

Y

‘,‘ 'Eg‘- H

iy

,3 K

‘?'7‘/31

3/55'”-S .

r

1s greater than the denOmlnator,

. 3/3 , 5/5 ,‘777 . 'K ‘n ' 1:
.thefdehpminator,

S vs

Vo
. )

Afterwards,
Bl

'ask the students 1f they have found any q;y to’ tell lf a frac—

1)

'alAs students respond, wrlte the dlSCOVerleS on the blackboard

S

.:If the numerator is’ less than the denomlnator, the fractlon o

.the,fraction‘&

[

1

then thé e

"S'

o e

oo I ] —~..,:...




o : e . ' . . -

'Ordering and Comparfng‘and Comparing Fractions

Procedure :
Suppose we had two fractlons'and we. wanted to. tell

'whlch was the largest and whlch 1s the smallest. ~How could

We dec1de° : ;' ;“ - 'J‘ _W.,g";" g { \ ,
REEEE RN r example, - 5 and .5,. Which 1is:larger? . . -
. ( = ::. ’ . ta " T . l.‘v': . ,"/'_ \ o -

N}
R

iZ BN ZZ7ZZ b u.*”f/sfisilafgex'thahf3/54u*ﬂf>
/ . ~1 : {- o , .. R L T R . ,

e

A — A o
PRI [ - o, " to. RN [N : LN ;
B L R AR S ) :
SRR/ TS ™ Y ‘L o ST e e .
g o ' - , 3 /f_" iy ) ) . ',
"'.—u. - . R

Now supﬁose We were glven a’ set of fractlons ( /6,.?/6, ?/6,

5/6, ‘/6 6/6) and asked to put them 1nlthe1r proper order.‘

- . a~l.

How could we do 1t? R member that all the denomlnators are .

b

the same., Ask the students to represent each of these amounts

by flgures 1f they dqn}t really know. ';' T . S -
\ ' The correct order from smallest to largest 139(1/6, Z/GJ
?:'3‘{&-,: 5/¢ " 5/6"9/6) . _:_\ N -‘
- Ash the‘students-;g ) 'Tf ’”i_\;# f' r '
'“Kiﬁ. How man; of these fractlons are less than 17 CI .

s,

2. Name a fractlon that 1s equal to

3. Name a fractlon Ehat is equal to 1. , “‘. ‘ , S

4. Name a fractlon that 1s greater than 1.

Now suppose we had two #ractlons llke l/2 and 2/3.' Whlch S

:<. . 2 } . o

‘fractlon 1s greater- .1/2 or . (33 ‘ ,
oo L . _N':-_ X

o _ How can we de01de? '_;,.,_\~M,p N

v

Call to the students attentlon the fact that the denom&nators

.,—'.!.«‘~", A

’ . .
of the fractlons are*not the same, and 1t is not as: easy as: ‘
j ' . . d ‘. : .
L4 ... .. . l
I LI , - L
3 C s i S
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1106
. ’ , N . { L) .
: , the first exampLg' . ;
- Is there anx,gay we can decrde which’ fractnon is
greater? o o ST "“:dﬁ@B o |

'€ & (Uslng equlvalent fﬂactlons chart or multlpllcatlon b{ l) 7-7¢7 '

. . - . .
[ —

Students may suggest draw1ng reglons and shadlng in

the amounts Try thlS. ;

e A .f)ffsivf'}fﬂ L o ; ‘
Erom the flgure, students can see- thaﬂ 2/3 is greater'than 1/2.1fjj;';fﬂh

However, try to explaln to students that to draw reglons to

deczde~whlch fractlons are larger all the tlme 1s a very 1ong

. process. 3

P R

Ask- students if there is another way we “can dec1de '

1 whlch fractlon is 1arger.

Slnce students have been 1ntroduced to ehis topic before, men- .
tlon to them that we' can use equlvalent fractlons, - '

Allow students tlme to thlnk about thls.: \’

Remember when we d1d equivalent fractlons we sala that-ri
.l/2'=‘24" 3/6 = /?. /10 = /12
1/2 LA L6y 8/12 10/15

&

,Also, we wrote P

-Ask students to compare the two llsts to see 1f any one

’

lof{the equlvalent fractlons for 1/2 and / have the same

“jdenpm;nator. Students w1ll readlly see that l/2 = 3/6 and -
A Now we can decide. whlch fractlon‘ls greatef; Asklng if-
2/3 1s greater than or less than ;/2 1s the same as asklng 1f

4/6 is. greatef than orlless than 3/6.,w

— O . 3 NI . P N . ., A s,




* - - ‘. v .
is greater than l/2 = 3/6, , s )

.

TR VS
\

. Repeat this, eXerc:]se with other examples 11ke 3/4 and 5/6 .and

4 : : ’ v . . . .
. 3/10 eg_:. . L o . ' \ ‘
a i -
Now suppose‘l we have a number line llke this and we
fo- ° A 9 ‘ '
oMy, @nt to put' a 1J.st of\n\Bers in t.helr correct pOSlthn (1/2 ’
L 2/3 5/4).,'»‘.'.":,: .-,'-" ... ",: ll

'Fn.rst of all we-ha e to de01de wh:.ch 13 Jhe largest and wh:.ch

4,-; e

fs the sma%@esht. Lfc)re vive can dec:tde -t.hls,, e must change

o

the fractlons to equlva]fent fractlons w1th the same denomlnator.'-, L
p- .
Ask the students to 1refer to the equ:Lvalent fraqtlons charts

R,

they have constructed to fmd these fractlons., . .

B

l/2 6/12 2/ - 8/12 5/Le.15/12'

' N RS . .
. ,'n\ '; = I .
, Whlch is the ~sma11e st? o «-Answer ='1/2 ]
' T . .

Whlch is the largest Ansq:er '-' 5/4 ' ,‘ \‘

M . i P v
" To graph these fract;ILons, we rnlust d1v1de each un:Lt 1nto 12

parts and then placa theé fra.c’celons 1n the:l.r correct Order.'v

R T _8/12' 1%2 '19{2 '-.J 2%2
'Il[HHI!IIJ[IILLHIIIIHILHIH
o yz:_?{a..f 1 %“ R 2

Is

Try. an’othér: Aé:;ampl"er with the é,tudents‘_ dpj;ng the"e.xerci.se.‘ them- ,

...'-_ R ) PR - . . o ,- - »v N f-\~ L ‘.. . : . ., "\
P se_lves:. ) . - ‘ ~! o | .- ST — . .
P B VAR A VAN -V A
N ‘ - . ) : . . . ‘.— T /2 ’ ; /4 ' /8 ’ /8 .
. .. v o . . . '. .‘ , . ' ., . " - . . :. . B . : ~
'Assign the practice exercizes- . . - . ’
] . . ER ‘ _
N : C - - , |
. ) - . ) . -
’ ECNY ' 1T ) g - .
- i . 5 -
LSS e LN '
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) Ordering’ Fractions .
. . N .

s

Use egquivalent froctions to compare the two fractions.

Decide whether the first fractlon is less than, -equal to,

A 2/3 - 3/,

or greater<than the'second.fraetlon:
POEEEN . ‘ y

Are 1/ 8, / 8 5/ 8, 7/ 8 59/8‘, listed in.order from the\ '_

.greateét to the smallest°» N ,: R R

Arrange these fractlons 1n order from the smallest to the

)

'A Mary wanted to b‘uy 3/ 4. of a metre of materlal. ’I’he clerk

/8 of a metre 1n stock. -Was th};

r

.told her that there wés

r

-enough materlal for Mary; - , , :

[ N

) . b . ) \: P] R
How can we decide if a fraction is greater than 1?

.
o '{;\. ¢
A

o

.
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‘ u , )
e Ordering Eractiohns h
I\\ ! '
IJ )
Use equlvalent fractlons to compare the two fractlons
"in each exercise. Dec1de whether the first fractifn is less
than, edual to, or greater than the second fraction.
. , : . . i
. . .l\
J . 1, ‘e s '
>0 B
"T;-;;:}b«- ) : - _— . Co
. A 2:.:1‘2:‘/6 Y L e
v e Y } ‘ ‘ ' t o T"' ce |
r . . [EP S - V,”,'t
' W 3, Are 1/8, /8,45/8, /8\ /8 <Ilsted 1n order from the e O

greatest to the smallest’/

Ve ~' © : M) . .__“"/ FERN . B B e ":

y 4., Graﬁh}the fractionélin”exercise 4-on a number line...

4
'
.

5, Arrange these fractlons in order from the smallest to the

largest: ’ /2 1/;4,\3/4, g,

~/ \“__ 3/ . .
6. Mary wanted to buy 4 of a metre of material. ‘The clerk ,

told her that _there was /8 of a metre in " stock. Was this
T enough material for Mary? . ' o

"mell whether these‘fraetions-are greater thap,,less than,
A - or -equal to l.-. Z: ",' - ' s

‘

'R : . o o )
10. How, can we decide if a fraction is greater than 1?2 LU

“a
y
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"

Ordering Fractions

Use equivalent fractions to coﬁpgre the two fractions: -

in each exercise. .Decide whether the first fraction is less

than, equal to, or greater than the second fraction. -
1. 23 .03 ' - ' ' ) ;
L ——.-2. 4/7 —— 3/5 - o I : ;. 5o . |
ST ’ S~ ‘ o ‘ e R s .
:A -‘ .. - ' 3'“: ) 5/6 .-‘..’ 7/‘9’ .:-. ’ :- ‘_q ‘ o ,' -"'_ : " . . oo ] N . - . -"”._",’ ",‘y, :" ‘ . '. - '-‘v ,:" : .-: ‘.- 4 . . .:'
; *I 4. Are %(é}:B/B,xg/i ’7/8 9/8 listed 1n order from the S i
Jﬁrgreatest to the smallest? '“',J :ﬁ_ ‘j; ’ ’ “
! ‘} X : | c . " . y e . L "’ ‘ . « . ' . - L -r’v "' ‘o
. 5. Graph thejfractzons in ekercxse 4 on a number line. Co S
. ) Arrange the fractions in order from the smallest to the :fﬁ
‘ largest. . - . - R ‘ I T

6. ¥s, Vs, M5, 25, 85, s T T
7. 3/2{ }/4. 3/25\7/3 - o ~ SR e {‘f?ﬂ

e s Ay, Yy, 5/, /¢ L . - S ,:> jJéﬁi

. / : ) , 5
; 9. Mary wanted to buy /4 of a metre of‘materlal . The clerk - :,
. told her, that there was ./8 of gfmetre 13Tstock, . Was .this ™ | .
o J/f’;\\ enough materlal for Mary° o . o : B
| ; 10. Joe was baklng bread for- hls“mother. 'The'&ecipe said to e

put in /4 of a teaspoon of Salt. Joe put 1n /8 of a -

" teaspoon. Was thlS too llttle, too: duch or Just enough

Lo . saler. o

] -

|
£,
1
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' Tell whethér;these'fragtions,?re greatexr than, less o Coe
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than, or equal to 1. . . ! R - : ‘_ S E
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14'. ' How can we decide-if a fraction-is greater-than’1?
L 'i P ’ o r s s ' . [ .-‘-\ v -t et ’ ""J‘ T :
N . ’ * o N P roel L T e
- 15. _Graph_ on.a nupber, line' these -fractions:. =~ ....7' °
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e I . Lowest Terms Fractions . -
. t e . . [ N P ,’ s ‘. “.

- % N

Ask stu&e ts, to recall what a factor is.. A facto',r is -

[ :

any..number that w:.ll lelde 1nto another number&“?' -, S

For example., What are the' factors of 8 : Remlnd students hat

r,e' Y

when we ask for the facto:;s of 8 we are askJ.’ng,':"What are the

numbers that dlv,lde 1nto 89" 1 i L ‘ o :
R Students w:.ll readlly tell you that the mImbers that
.,’.': f“ - Weo- ‘.[1

d:wn.de :mto 8 are JU 2, 4, and 8., Therefore the factors of 8

R . b

"Wr:.te these on the blackboard ."

: Now ask the, students what the fActors of 12 are. Fac—' ) .

l ", <

A

! 2 3, 4, 6 12) :. Wr:.te these on the black- A' '_

N R .\— P ot ) 4

board.;. i : LA = .‘: _:‘:” ~ ,,».. —,: . -: .‘ K S e
SRR , , Now that students have so;ne notlon of what factors are '
f: agaln, ask them .1f 8 and 12 have any factors :m common. In .
AR N other woras, .are -there any numbers that lelde 1nt7 8 that also

1)

By referrlng to the llStS that they have g:.ven you, Qe g v

/ students should tell you that the numbers that d:.vide J.nto 8,

. . and also 1nto 12 are (l 2 and 4) Thus the common factors - ,
', . I::"-/',“;“ o ‘, ( ._‘ . , “.', ! i
_ of 8 and 12 are (l, 2, 4) - ,_ . ,?, S Cy

_-; l Now what 1s the greatest common factor of 8 and 12” If

e students do not res‘f?pond to th:Ls questlon, ask them what .'LS the -
! "‘ . ;.,. -.." ". o
M largest number that w:.ll d:.vule :Lnto both 8 and 12

’I'h:Ls can be demonstrated from the l:Lst of common factors (1 2 4)

. . S ._,Atr

The 1argest of the common factors 15 4. R ST

L . I .
- LSRN ] . ’ th N .
N - O .ot . N . py v
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Definition: - The largest nTmber that divides into two given

‘numbers is called the Greatest Common Factor of these numbers.

Greatest Common Factor = G.C.F.

- e .

Repeat -the same procedure a few times usiné other

y " examples. | ‘ ' - : . o

: Examples~(a) .10 and 30~ (b) 16 and 24
. /

Allow students tlme to try an example themselves., Thls ST

--47 1s an excellent rev1ew oflmultljllbatlon facts and forces stu-tg-

Y

o TR e

dents tg practice them if they re not strong 1n thls a,rea..'_~

= f};fg "LGI: V“'ff- Brlefly'recall equlvalent fractlons agaln.f Take an &
; .‘lfﬁﬂr-¥f$;§: example llke /3i4Q4/6f=@§(§ / 8/12 lO{i etc.. These frac—nvfr\j"

~ Lt

, 'Hij’, f* - tanS were bu11t up by multlplylng by l 1n the form of 2/2, f
° L 2/3 x /2 =l'4/'6 _ 42/ X3/3_'6/9
/9

L

S Now, lf we take a fractlon llke . can we wrlte 1t 1n a’

51mp1er way? ; there -an equlvalent fractlon for 6/9 1n whlch
S :j »';f the numerator and denomlnator are smaller° e . '
students will see that ther are two fractrons equlvalent

-_t 6/9 whlch hive a Smaller numeratof and denomlnator‘ These..’

¢

,”La 4/6 and %/3.' The smaliest equlvalent fractlon for 6/9 is

- I‘ ffi‘l" B L emlnd students that 6/9 2i¥fng Ask them tolnetlce “‘j
0 o that 3 lelde; 1nto both'the numerato: and the denomlnator.‘
, ‘v ‘
'di'f4€f L 7) P_}n ether'word 6 and 9 have a common factor df 3

Show them that 1f we d1V1de a number by l ‘we always get

-
; .
PO -
-

back the same number.' Eg 7 J' 7. So 51nce 6 and 9 have

-.;:'ﬁf?‘J h“f-'a common factor of 3 suppose we were to d1v1de /9 bﬁ 1.




." M j : : v‘ /‘ Rl [ "
.
7 114, )
6/9 <1 (L c;an be written as 3/3)
8% 2 3383323 6/9 = 2/3 S
A+ . 9 v 3 . . T—
Reférring to the comparative fractions strips demonStrate  to
the students* or let them see for - themselves that .this is.in g
fact true. . . - ’ ' e > L
S ST | 12/ ' b
' Try another example lJ.ke i 1/-—~Gan it be wrltten as, . ST g Y
"'fan ?q'ulvalent fractlon thaﬁt has a -smaller. numerator and. -~ .
denom1nator'> ; Are there any numbers that le:Lde 1nto 12 and . Y
W IR N
also J.nto 16" | If some of the students suggest 2, then use "
‘;th:Ls procedure. Sty . a: ' ~_ . o ST LR
R (We can, remove th:Ls common factor- of 2. .
12/16 - :1L§ f 2 ;{6/8
~.Now ask J..f 6/8 can be wrlt en as an equlvalent fractlon with a s
"smaller numera.tor\ and denom:.nator. S o )
‘Eg ’ A.re ‘there. any numbers that d1v1de :Lnto 6 and also 1nto 8. ‘
Student -response =2.. ° . y ‘ ‘
,'Now, we can .remove; a2, 6/8 = 6% ,2,'=‘,3/4 -n y
SO ‘ e - -’ 81-: 27 T
12/1‘6\_2'6[3,,-:.[3_/4. SRR A ' SR l]
Can we. find a s:.mpler equlvalent fractn.on for 12/16? Are there
any numbers that le:}.de‘ q.nto 3 and. a}.so into 42~ - B D
' Responsg = _l_ " - / I SN < ST .
i/ + 3/ Lo ‘., o e
R s R - ST T
~ 12 / '3/ : - - RN
-The s:melest equ:LValent fractlon for 16 1s 4. ) L o
Deflnltlon- A frzlctJ.On lS salu{ to be in 51mplest form, or 1n
lowest terms if- the 1argest number that d1v1des 1nto the o ‘ ;" I
. ‘f‘, ' | ~ i . , . S, .~ MPEERY
. ‘\ B L B . N
. )"‘" \’ ! “,.' ’.'l‘
of
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’

numerator and denominator is 1. Repeat this exemple and show

students that finding the G.C.F. of. the numeratar and denomi- ~

”

nator and removing this factor reduces the fraction to’ lowest

, terms.
' Factors of 12 = (1, 2, 3, 4, 6, 12) 12/, _12 = 4 _ 3/,
Factors of 16 = {1, 2, 4, 8, 16) 16 = 4

Common Factors = (1, 2, 4)
G.C.F. = (4)

Take another- example / 18 and repeat the above' ocedurafi

Is it in s’mplest form‘> Why or why not” Lo

/7

what is the G: C. F. of 1{5 and 187 .

D1v1de onrt the“JG C F. \ e T - L IR e
15 é 3‘ . 5/ - ".‘ :v"- ‘. .‘. . _"‘ ‘ -:‘. v -I . .. : . :‘;' “" . ‘\t

l5/18 TEE3T S L . ,

Now ask . if 5/6' is the lowest terms fractlon for 15/18 Why?

(Refer to defipition) . '

Assign exe#:cises. : o J
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- Lowest Terms Fractions

. : ,' ' . .
1. Li'st all the factors of each number ifi order. from the
smallest to the largest: 36,
2v.,“LlSt all the common. factJrs of this pair of numbers~
-~ . Q
u , "‘_12 and 24 o L .
. '3.,'..-‘Reduce th:Ls fractlon to 51mp1est form.., Hlnt-'-' Flnd the'

MY

'.fag ';. G C F. f:LJ:st and lelde it 1nto t numerator and

, ,'.denommator.‘ (6/8= I R

o - N .

N R .. - . B P N
. \ I o, ‘ o, . - . veot

4. Reduce t.'c;»iawest térms: 2§/10. : A_ L

. . “ ‘ '
~ S Ly S P 7
5. Reduce to lowest terms: /13‘.
\ ’ J .
i '
’ ¢ i
. r
- . ' N +
°‘ s . .
. . , ,
. » N X
. . N . . s
. A
? - of - ;- e s
7 ! . .l . v i
v . i f . ° .
. ) - ‘ ' N E M
. . - N -
3 - o
T e i - ‘
| . .
'] - * v . o °
. N Y J. - % ’
»
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Lovest Terms Fractionb T

List all the factors of each numbe'x_'iin order from the

smallest tt’a.,the largest. ! . . v

1. 3§

2. - 5‘3,. ) |

List allthe common f/aétors ofeach palr ofnumbers
Caamamie L ‘

‘a
B

‘31".. 'i:!, ‘and:'zd"
5. Find the greatest common factor (G.C.F.) of: 12 an;i 28"

[} v o . ! s

-~

What are the common factors of the numerator and denom:.—

a

nato:r of 10/15? o o . S

7. - How can ,We decide if -a fracftion‘ is' in simplest form?
(You ‘can use an examplej. .. [ E ;

8. what is 'éi.' factor? '(Ygu can use:an example).
ta, Reduce th’is fract:.on to s:.mplest Qfm, CHint's E‘in_d_ the
G.cC. F': first.and le.‘Lde 1t 1nto ée.num‘eraﬁér_ahd denonii—~

"n'aFOr'.‘ 6/8--: s

10 ‘Reg‘iu{[ce to :jll'qweStl-t;érm's:j 25/10 B

i
v
P .
* -
4 ’ 4
- L
- ’
Ve
e . - -
PR Lo~
. . . J
' ». -
-
N
* fedt) Y 3




P,

e i ama ra IR R
6. Find the greatest common factor. (G:C,F.) of:. 12.amd 24 . . - - -.
B o . . NI LY e . A . oy . R . \ A
'7. Find the-greatest common factcr’ (G.C.F.) of: ' 24 and 27
., 8. In the list 'of equivalent fractionc‘ l/2 =%y -3‘/6=4-/,8 etc.:
- Il ./ .
Is there one fractlon you would consu(der the smplest .

4 ;',

99"

A ., Yo,

e
wo- o )
//2.
- . : o
) v

R &

smallest to the larges't.-

' nator of 10/15':" ST o ; .

o L.
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Lowest Terns. Fractions

e

List all the factors of eacp number in orde“ from the

@ u D N L f
(b) 30 L 3. 28

LJ..l;t all the common chtors of each pair of numbers. ,

24 and 27 - 'f"f; R T ‘[ DRI

fractlon’-’ Why'»’ R

What are the common factOrs of the numerator and denomn.—

"o
)

: T b ‘ ‘<

How can we dec.:Lde 1f a’ fr;act:.on J.S in . s:unplest fo-rm?

(You can use an example)

¥ . o .
. B L% ,,:, . . . .

4. L4 .
What ,isi"a factor? . (~Y_ou.jc’:a'n use a"‘n'ex"%mple)..
Ré‘duce 'thié f'raction to si‘mpleSE forfni‘- - "Hint: Flnd the

v
I 'g'

' G C. F :E:Lrst and lelde 11: 1nto the numerator and denom:.- ‘

‘nator, f/a "—‘r“

. &

‘.
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e

Eovanc,

IR

N

13‘i :.""R,educe to lowest 'terms: ,25/10

I3

, ’

‘ 14, .Reduce to lowest terms: 7/13.
50/ .,
15. fReduce to lowest terms : 25.

. .
» ’ ' '.
v, o . ‘ ‘
w . . ' N
o N ¢ . .
- B . : \ -
* ALY
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. . . .
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Adding Fractions with the S5ame Denominator

-

s

To help students see how To find the sum of two

rational numbers,. first show them how we can add Who'i‘e‘ num-

3

bers on a number line. . _ ' g
i o o . )
Draw a whole number line on the blackboard.

Lo T —_ :
S S N I L IS R D A B
.,,“ v LI .2 '3 . 4. 5 .6 71 &

» ‘&'- 4 n
" N »

~/‘-

Suppose we want to add 2 + 3 on the number llne. . We start

at 0 and make two jumps or moves to the r:.ght. e

¢ “o 'f1 % f13;21'4:t j5  L fé . L —
How mvany:ﬁnitsv ibné is the ‘firét 'mo've? . :
I—ynw many units 1ong 1s the .second move’-‘ -
The two moves take you from point 0 ‘to what ( ‘point?
What pﬁ»lnt on the" numher line, corresponds to 2 + 3?
Now ask the stgden;:s how we could add two fractlons like
2/5 4 M. | | .. ,
N : ! : . ; . . o . -0
. If a pumber line is co_r'i"strugi:ec? make sure the units are
A' large énougp. S . ‘ .
gt
Since we are addiné"ﬁf,ths each uni’t‘xﬁﬁst‘.‘be’;aivided into
5 equal parts.’ S SR . ‘ s

Now start’ at. zero and jump

S R D N

75, then jump. ¥s.

3

m S SN U N N N
o s ?) 25 3/5. Ty ) _ N S




K Co121 .

.
[

" What point do you, arrlve at on the pumber 11ne? Do you see
e .
that 2/5+1/5 -3/5? -
AN »
Draw another number line on the blackboard llke the one

i
J
i

L

shown here. ' ~ 6/
¢ ’ . 3

- J.nto.. Now on the number .lin
1/3 + 53 - 8

Vioes e
_ -3 37
Now assign a p oblem

for the students.
'Problem. on a number 11ne Jlnd th’e sum of 5/4 and 6/4.
Flrst dwlde each un1 J.nto,4 »equal parts, then show a move

of 5/4 and a move of /4 um.ts. : . . C

Exercises: Add thes
a) 54 +'5/3‘ =

t

fractlons on separp.te ,number lines. B E 2
'(~b ) 0/4 + /4 .=. _'c 2 . 4/2 = & |

' I
s

adding fractlons w:.t out, us:.ng a number 11n’b.. Ask 1f anyone s

{

knows a rule for adding fractlons. MOSt sthdents will say




P AN [ e Yt e [RRTIN
: RATIR ! I Lo R N
- : Tt o . .t
Ly, " [ « v :
IR
r

‘ S22

eq. 25 l’/S = 3’(§‘%en we add on g number line.

Supi::ose we use our new rule of adding the'.numerator, i
and keeping the denominator the same. [Show this on the

% blackboard

¥ : 2 L Vs 2%1_ 3/
A | o S
}:.

g Since we get the same, result our rule must bé true.

Check oit a few.. dore examples ﬁsing"both number lines and

‘the rule to see .if we- alv'éa'y's'., get the same result.

‘Assign the praqtice'ex‘e‘ircises.w |

S . ._1,

R




’ ) Adding Fractions with the Same Denominator
. Find the sum, §
1- 27 434 2 5%+ % 3. Yy 4 64
4. Write the equation suggested by the numbet 1line:
o ) /~ \1. 0 - - } - l ’ . N . 2‘; A 5 K
@ C Miil oninted 11 of a £ rin painthd 2/,
. - 5. Bill painted 1/5 of a fence. . Jim painted 2/5 of
' '.f’enc'e.‘ How much ‘did_'they ‘paiI‘l't a}tOgethér?‘ )
= q
D . N
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W
Adding Fractions with the Same Denominator '

a

Find the sum.

Yooo24 34 2. 09, L2y 3. 5, 2 \ SR

4, 3/9 +. g/g - .5' 6/7 & 3/7 6. 5/3 + 0/3 )
LI ’ . .
erte the equat:.on suggested by each number 11ne. -

*

Y . : .
' ¢ — . . . _ '. ) . ” S
8. L __ l \ A - ‘ 1 :
-0 _ 2 . .3 . ' .
/ . X . o .' . "_' t
1 9. Blll palnted 1/5 of a fence: Jim palnted 2/5 of the ‘
]
: fence. How much did they paint thogether’ =
] 10. Ann-bought 3/16 of a 1b. of grapes. Mary bought 4/, .
- i of a lb.. of grapes. How much did theé} buy altogether?
| ' ’ T
1
r //, . . ~
g) ’ -
! ’. & )
N " N - v ')' N

'

*~
“
- ' ' ' '
: -
.
] ' \' -
I . ’ o . - [
I : | ;o
[ 3 : N ’ - -

e } = ‘L o 5 i e ke *, a
P S
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Adding Fractions with the Same Denominator

Find the sum.s

o Lo 2 4 34 T My 4 Yy 3. 5g v 276
E‘} y - ' ' - .
zh 4o Al T3 5. 3y 4 /g 6. g ., 2/5 ‘
. rz_;j. R . I
= 7. 6/7 + 3/7 “8. .5/3( +.0/3 . ’
. ‘%{‘.- § ' ) . ‘ ) ' » . . K . g 4
e . Write the equation suggested by each number line.
E ;;‘. . o . e ‘ . ) K - « . o ’ i )
E w0, T ToSNSTTN ;
; 0 I . 2 3 g -
o' %;, At : ' ’ "
- § ll' . 3 3 b: 3 - ) _[ . "D‘. - » l__ .
o 0 1 & 2 ~ 3 L]
1)
o / . ) s ®
12. 0 R 2 3
13. Bill, “paintéd 1/5 of a ferce. Jm Rainted 2/5 of the - .
fence.. How much{ aid d:hey palnt altogether? - E
14. Ann bought 3/10 of *a lb. of grapes, Mary bought 4/10 of i
a lb. of grapes. ' How mugh dld ‘they buy altogethe;r’
' 15. ’Andy -rowed a boat for 1./4 of a mlle. ) Blll then rowed '
. the boat for l/ Qf a mile. i How far dld they row . l
"nalﬁtogether? . oL . - - S
" 0 -
. <
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U T g I .
T ~Coneept of Mixed Numbers .
ane T N ‘,We have alre,aidly_‘loolked at fractiodns that are greater '

thanfl ;"sﬁCh as’ 5/3" anci "7,/ . eEc. We/,r{ot;iééd that for frac- .

tJ.ons greater t'han one: whole un1t /the numerator is greater

'

BN than the denomlnator.‘l S _:' / e ' ) .

y

. Lot . T } ,' . __-.. ..
"Let s look at some df these numbers aga:.n. Draw'a "~ * ' -

s .i‘ / ‘ I ade

Y

. N ‘.' \ o ‘~.‘: . . ':'. ' N - ‘:::,
T R
Most students w1ll i S
.8/3 = 2 + 2/3 R

Rem:.nd,' studen s: that 2 can be kwr:.tten as 6/3:. Theref‘o e,

‘»-.9/31:'??,-5/3 .2/ SUTARERIG I O Y . '
(us.mg add;tlo}n) ; ,'i .,-, R ETR ; \ :
. PO .' . ':..é -8, [ '. - { '.“. .
Therefore, 8/3 ,(.1. R AR I T ) L
r1te~2 +{2/3 as 2 2/3 1t réads Tmo and two thirds,"
‘.w R Y T . )"" K i oy o e, !
. : i .
They conta:.n a wh%vle“ n‘umber ‘+ a fractlon. e ' L ’. ;
Take another exampue l:.ke 3 3/4" ]




1
)
1
)
3
)
3
)

i

g0 3 3/4 15/4 SR ;I,_' N

f e ' 5 = Gy ) -

' Try a couple of extra examples w:l.th students llke 2 1/4 and'

: mlxeﬂ numbe\\to fractlonal form and v;ce versa.-ﬁ;{“ R

! s 127

Show that 3 3/, = 3 + 3/, on a number.line, .If We wanted

4 4 - L .-ufc’f’;f/":' L .
to write 3 3/, as a number .in fraction’ form a/, would:the

. T - \
numergtor -be larger than the denominator? Why?
Answer = Number greater than one. ' }
3:;/+.=3+3/4-‘—-(l+1+1)+3/4 ‘ -

_ = 4,(4 + 4/4 +-4/4‘\._+ 3/4 . ‘ \ 2

L T
-
-
.
a
.,

12/4 + 3/4 :1574.'_ / f

P . %,

&

Check back{to the number llne to see 1f 1n fact thls 1S/true.

Agaln explaln that- ",jf'fguf;ﬂ j]“fh%tf A”' ST
gQa) 1f a fractlon 1s lessxthan one the numerator is less
‘ than the denom:.nator, 7 ’ -.‘, - | ; ‘-"

(b) - 1f a fract on is equal -ta one the numerator'xs equal

. . Lo .
? ' . ' b S~

' to the denomlnator,_

- '(c). -if a fractlon 1s grea#er than one the numerator-as
: A S - . oy

¥

greater than the denomlnator. - _[,,“ Lo n“;

l"“" “w {

3 34;, then a551gn a couple for students to work at hy
’ — . LT IPLI

drawmg then.r own number l.mes.._" .' L; ";1_ R

PR

AR
~l>

. ) o O B
In thls Wa\y students wxll grasp the 1dea of changlng ‘from a,

t
ﬂ

If students have d:.ff:.culty w:.th th:.s exerc:.se, coloured.

FOI‘ exa\mill.es (a) 17/5 (b 3" 2 1/2 | (C 1 4/5 ’]'..... i .',’-’i

. L L
strlps of constructlon paJer can be cut out and d1v1ded 1nt0‘
un1t§---, ' “-..’.:* vt ‘,‘s RN L R
Pl "
R
I . ’ A
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Example I S A O T
0 - _3
= k .

This will'allow: students concrete experience in dealing with

mixed numbers. Drawing str‘ips and colouring appropriate

. o)
IR P T fe D

O N
':,;-, amounts w'ill achieve the same purpose.
; \ When correcting .the exercises work examples out hoth ways;
R "L from fractions to mixed numbers .and from .mixed numbers to,
\‘ . ‘ . . ', H . ) o . o ) : .
i fractions. ’
.{ L . : iy Egamole: 8/7. 7/7 4 /7' s ' S e 2
e T - b 11 - 1vay
' : ‘ . R S ., - 1 + 1/ ‘ . . o - .
'l: L | N | . =‘ 11/7 . ' : ' - =8/_’
N R This in a sir'np"l'e way is a basic i!ntroa{ioti'oh to fi'nding a

common denominator. wa ask students if'there is a shorter

way we could change a fract:.on lJ.ke 2 1/4 to a fraction of

i . e e ’

} e -—---'-the form- a/b w:.thout breaklng the mlxed number apart and

'drawu\g a'mm\ber llne.

’ Demonsrtate to students that 1f we take 2 1/4 ;. we, can change

T, L o 9/4 by multlply;mg 2 x 4 and addlng l/over the denoml- '
| S ', "nator 4. ._“ " L ' ‘ o
E ) . 'ExplaJ.n to them that‘ ;:he process lS the same as the one
\ R demonstrated above only this tJ.me it 1s 1n a shorter form
'2 1/4 = 24" 1/4 -'-= .(1_+‘ 1) -l: 1/4 (Each 1 15.4/4‘ or four
| R . .quarters'-) L ,, o ’ o o ) } “

'Slnce we have 2 whole unlts, we’ have 2 X 4 quarters, or 8 L

e it
. - A

quarters plus we also have another 1/4 - .
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. : i
21/4=(2x4)+1=8+1=9/ '
" ] 3 © 4
Take another example "like 3 2/5 . Demonstrate by using the
b number lme that 3 2/5 = 17/5
%: Also show that\ 3 2/5 = 3 + 2/5 =1+ 1+1) + 2/5
S . . i '\
P ' ’ ‘ C = = = =
: N . C L = =5l =8 2/5
¥ = :
,& . - 15/5 + 2/.54 o
?’ , A > 3
X c =17/
u o B Prcicee'd to‘ show. also that - S l
LEN o 32/ (3x5)+2 15 % 2, =174 - 0 T
5 - = ] == 5‘ ) ,
3 k C " In the same way fractlons 1arger than 1 can be changed i
3 ; | mixed numbers by a- shorter method.
N "", A - s
R 4 ) Take an example 11ke 15/4 . )
r{ - ‘ Show on a number llne, that -15/4 .=‘_'12/4, + 3/4 -
T 12 3 4 _ _
T334 =3

.l

LT Now ask. students 1f they can'see a short method of. changlng
fractlons greater than l to mlxed numbers. . .
IO ’ .' 15/4 15 .=-.-'3- and 3 r.,ema‘n}der.
‘ _:. L — . ft ‘Most stude‘n'ts reméinbet this proACess o
. "’ ask them the questlon about the remalnder ﬁhat is "Ehe o
1:’ : ' - remalnder? Is 1t 3 apples or candy or- quarters or thirds?
e 5 l T ;By breaklng 15/4 -up “into 4/4 + 4/4 + 4/4 + 3/4 sHow students

. that 15/4 contalns 3 wlllole unlts + 3,/4 of another unlt. ..
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Concept of Mixed Numbers o

' Y

1. Express each fraction as a mixed number.

@ s, 0 w1 E

2.  Express each fraction as a mixed number.

B ‘ . la) 11/

: (8) 13/, o

LR ) . . . R 4

S ' 3, Change this mixed number ‘to g fraction a/ .

214 = LT, T

S : y . . ’. : .
. . K , T—— v . . . ol
< T N [P .o ) B . L . ) . O

‘4. - Give the miSsinQ'hgmerafoff :ﬂ

L
o~ o
Lo+
o~

G I Ak N R
: s . - e,

|

f ' 5. Give the missing numerator::’
. Fy ) .

(@) 9% =1+ /fg . (b) 13 =2+ [
;.f ’ . )
. ’ ’ - .
: - | .: L | ’  '




R,

AR

K L A - . . ’ . .
STy - B N
. Tty v s Sremt v A% € R
R T U Ca T s Lt N S T LA ‘21 U

L3, Chan{ge thlS mlxed number to a fractlon a./b
A Change thJ.s mn.xed number toa fractlon a./b o e

5. Change th::.s mlxed number t’g a fractlon a/

l 10., Blll ate 3/7 of a pie, J:Lm ate 6/7 of a ple.{ How mech : S

. N A S S P P S L .

n ‘ 132.

'Concept of Mixed Numbers

1. Express each,fract‘%on as a mixed number.

[

| (a) 8/ . ‘ (b) 14/4 ;

2. Express each fractlon as a mixed number.- * ‘ |

@2 o (b) \13/4 | | S

’

4 1/3 = "‘\'--" ..l-l ‘v::',"."-...'. :-:'I'i.‘ '_,»0 "'.' S T

P . N s
. . - LY . : ’ B P

. . e v v . ' B . R L. B ‘- . —

~ . s - . R . .

| -

f1/4 —____—" T e o

. - . . Ve RO
"‘J» ., o - . . .

oo . 'v . A' . '. . lt,\‘l
21/5.’"‘“ Ce Ll T o . .

6. Give t.he mlssn.ng nume:!ator- . ' i

¥

@ 5/, = =y * /3 (b) 12/10 = 10/10 + A

7. Give the m1591ng numerator- e l ’
B ‘9/6 = 1_+ ;‘/6 : j' - (b) 5/ -l oL o

I

8. G:Lvé the mlssing numerator- '._;,, "_

\ (a) 9/8 14 ‘/8 (b) 13/5 T DT

©9. Whlch 1s 1arger, 2 1/3 or 2 1/2

L]

p:.e d:l.d they eat all together‘»" e N oo

-
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’ ‘ ' Coné;pt of Mixed Numbers
. . ‘ N N

1. Express each fraction as a mixed number.

58

i ' (a) 84 : (b)) 14/ :

e TE

S 2. Express each fraction as a mixed number..

=3

(a) 19/, c oy o

3. Express ea¢h fractlon as a mixed number. ) .

oy oo AT LT
chthe x

| o L ta) 11/5 - (b) 13/‘1 S

. . L. . . N , } . . " "' .
¥ "4, Change thlS mlxed number to a fractlon a4) P U S
sl S 4 1/ f.j‘,wg o ”g"u'i" ‘u‘v.‘w S TR
.:,;A",-_ o ' " VA R I : Y ’ ' h o i T o

1 . hange thls mlxed number to a fraction a/

N A Jfal/4 = S -

. ’ T
> N A . . ’

. . . . . .

i .

6.7 Change this mlxed.number to a fractmon a4) o ' '

{ \ -‘ . 2 1/5 =\ l ‘ ' ) :

e -
o

R R 7. Give'the missiﬁq-numeralz

| . @ s =344 0 D) _'1‘2/1.9 = 1044 + A | .
'l}~§ . 8. Give the miséing ﬂﬁﬁaral: \ - | /“ | S
F G - T A L ot :
"f¥i“‘ : " .9f :giverrha miaaing'namgratér: ‘ | . i. ;;
o B (a) 8/6“.."—:' 1+ /6 _.'(b?, 5/ =3 ¥ /.

. B .
) “

10. Give the-m1551ng numerator.

N 45 .
. . 1
& - e

S (L) O =1 ¥ Sy o (D) A3f =2 4

- ]
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" f 11. - Which #s iérgef, 2 1/3 or 2 1/2 ? A
. ‘ .

12. If] che'ese'lcomias in 1/, kg containers, how much would 9 ‘

’
1 !

ot " containers »’veigh? !
1 . N

. Voo

1 L4 '

' °13. Bill ate 3/, of a pie, Jim ate 6/, of a pie. How much =

1) T R T

K . pie die ‘they eat all together? ' . - ;
LY a B . c' *
4 . ) U
£ ¢ . ] : ] )
i . 14 . - The "distance’between Jim's house and Joe's house is l/3
K g km. ; Jim walks this distance 10 times. a day. How/ far .
% does he walk? . - . -
. ' | . " . . . .‘ . " ‘_. . " "-.‘ - ;- H . - "',-’ - . :- ". ';. -.‘ o: : '-_
4 . 15. Which:is smaller’'l 1/, or:1.3/,2. ; .- ¢ -
"‘_' o N . : ‘ . . E ) . ‘: —_ _-' ) - ’ ‘_ - ..1 'A . -\.? .i‘ -.'4 ) ‘-\ B ._,' ".:.-. . , “
N S RSN CEPE g D e T, KRR ’ ) -
. © tpor ‘ Ve Y e T .
- - . bt : a .
: - B . ' Lo St e Ty
FO - ) ". o - ’ v

.
; v
i B . y b .
kY - .
i ! '
. 1 ' . . '
i ' oy \
. 14 .
. T .
. . K
N - . .
S . . ',
- » N
. . - .
* {I b i
- .
- - e -
. .
. ' . o K ; ) " f
. B S, g o
e ¥ Fid 7 N N
L) - ’
g et
;l K o
i . !
' \ ' [ ‘
, . . -
. . .
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) Adding Mixed Numbers with the Same Denominator
5: Refer back to adding fractions with the same denomi-
i . . |
é nator. L !
- F . . !
f Example: 2/, + 5/, =2 +5 _ 1/, =2 1/.. . ‘
| . 3 37 252 =17 3
- A '‘Now, how can we add mixed pumbers whose fractional parts have
; the same denominator? ' o - ' : .
i Suppose we. are asked to add 2- 3/4 + 1 1/4 Can you think of -
. a way to add these mlxed numberso -
¥ ’ To present the J.dea of anlng mixed numbers refer to a number =
f.. . < . o ] . ,' ' : .'D‘.
b llne or a fractlonal strJ.p. L St Lo o
. r 'A’ . . M .
{ (o . - s
B - ' 2 3/4 = 1.1/4 . 1 l/4 5/4 '
23/, +11/, =11/, + 5/, =16/, =4/, =4 M E4_ 4, L,
_ 4 4 4 el 4 1 4 = 4 1 -
T T S , L
Tk .. - Try another example (use ei,theri Strips or a -nu:Lber E].ine)l .
- ' M - I ‘ - . r‘
235 + 145 2 35 = 134 | 1\4'/5 = 9/
) . i . a
N :‘.-F. I- . = ‘ ) = . / - . I | ) )
Ul o | 2 3/5 +1 4/5 .'l..3/5 + 9/5 22/5 4 ,2/5 - B P
- ‘( .
% Y )
[}
Bt S L #;;n'yﬁ}ﬁarm e TSt Ty
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yet. This will develop later on.

Try presenting a few examples using both methods.

2 3/, 7 3/, ' SRS
+1/ :
3 F 1| 14, =1
+ ZZ;

,Present as many examples as necessary.

2 3/5 ' i ) e - ‘ . e.
(S - ., - 2

2 3/5
¥1 4/ +1/3 o+ 45 ks - “.—.'1' -
7l R

7

rcy

- L3+ s

ToL 3+ 1+ '2/5, -
®; ’ ' : . :
=4 2 " -
5 /s | , ‘
- - . ~ . '
Assign exercises.
r .
' '
‘ ! ket .'/'
/|
/
;
- ,/.
1 \ @
€
ra
’ ;
{
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Do as many examples using strips, number lines, or the method
\ already shown untll students have mastered the idea. Let
1 them work on some examples, before you actually demonstrate

the solution. This will get them involved in the process and
A ’

create a cha;lénge; As students age doing the exercises walk
s 5, ’

around and hélp by explaining to those who are.having dif- .

”

ficulty‘ At this time students are reddy to proéeed with
another faster approach--a computjtlonal approach.

23/4 +11/‘1 =243/ + 1+,1/4

. .
[l ' L

:Now add the whole unlts, then add the fractLOnal unlts.
D . .
 Ask students[ “how many whole units do we have’" B

f..

- Answer = (2 + l) o T
Also we have 3/4 + 1/4 fractlonal parts of a unit

) 3y * Uy =4/, )

'S

So we have 3 whole units {’LQ of another unit

) »;4/4 \= 1 ' o '

So we have 3 + 1 = 4

23/'+ 11/ =2 +3/ 411,

\_ . B TR AR VAN S

3+ 4/,

o 3 +1

=4

' Some students may work better on 'a vertical form, so

» —

R try to present both a horlzontal ‘and a vertlcal view. Do

not try to force the student into one mode of thlnklng Just

{ .. ‘“".‘r—

i

- P

ny
P
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.

Adding Mixed Numbers with Same Denominator

L)

)

. * /
Add these mixed numbers. Reduce to -lowest terms if possible.

,

l. 3 243 + 5 243, 2. 2 LG + 5 {G | 3 4 44; + 3 54;

o

Add, using a number line. Write your answeyr as a mixed N

’
' ’

< a

number . S ' ¢
Sy 4. R/, 31, ’ S ’

5. Mary's little f;néer is 4 1/, cm long; Ann's\;ittlg ‘ . F

oo B vy 3¢ ) W o Wi O R P engst 5 FEE 3 ITTRAT S T YN e g T
.

.. ) . , . X “ Ay . VoL ’.A;
’ ~ finger is 4 1/, cm long. How long are | their little T g

- d

N ' fingers together?-

. o , - .,

-

B
S e Py

+
-

e

ASIOTRNEe ¢ Frer
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Adding Mixed Numbers with Same Denominator

-

Add these mixed numbers. Reduce to lowést terms if possible.

1. 32/3"-!:52/3 o 2. 21/4 + 6 3. 23/5 +43.‘/5

4. 4 4/ + 354 5. 4~1/2 + 2

Add the;é mixed numbers using a number line. Write your

answers as mixed numbers. : C ‘ - .
6. 2 ‘1/4 + 3 1/4 ‘ 7. 1' 1/3 + 2 2/3'l
8. 1, 1/5 f2 3(5 , . ‘ : 9. 3_~ 1/2 :,i-",2~. ?./2 S
10. Mary'é little finger is 4 1/2 cm long.‘ Ann's little .
finger. is 4 1/2 cnm long. "How long are their little -
fingers t‘Oge..ther? -

-/
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'+, +° .+, ndding Mixed Numbers with Same' Denominator =
. ’ = _

e ] N . -

KR .- Add these mixed numbers .. Reduce to lowest terms if possible.

¢
\ . * N -

>
*

’T/ e AR s

4 4/9 5_4 .;/2}..,+f2. SN .

Vs . - . -
SOR ./ T . .

2 1/4 + 3 1/4 84 l 1/3"‘ 2 21‘3

3 1] + 2 112 R 12: U2 _3/4'3 i'ﬁz" "1}&.' + 'i--1’/4.

B‘:.ll caught a trout‘ that we:.ghéd 1 1/4 kllograms, Joe SRR

'.,"" d;d the trout we:l.gh altogether? ':f i

( 3 , 1‘,\'1. -

Mary s lJ.ttle fJ.nger is' 4 l/2 cm long, Ann s jl:.ttle

f:mger .'LS 4 l/2 cm Iong., How'v"T{.thg are the 11ttle flngers

caught a- trd & that\'welglled 2 3/4 kilograms. How much \

3.2/ 4 5 2/ ‘ S 2 "2 .%/4 + 6 L T

. B "
o .
. . . ‘,,_ I . . . . :
: . t ' fo. - ; . . PN
" - o . e B R . R A- - . . " i :
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Addlng Fractlons w1th ‘Unlike Denomlnators

A -l

Suppose. we want to find the sum of 1/6 + .1/3 . Recalll
from add:i_ng fractions with the same denominator that 14 + l/6

E; . o ‘ -
g o F/ and 1y + Uy = 24

.g‘.\

Now J.f( we add 1/6 + 1/3 what do you thlnk the answer Wlll be? '

o 2 a.g,,' ‘ Have the students not:Lce that :.n thls case awe have two dlfferent '
',-.."_.._'3' ' AR deno’r?i‘ha‘tbrs 1 Usmg paper strips w1th the un:.ts dlfferent m .  -

terms of number of parts demonstrate a kcouple of examplesj ‘

. S '-"':1,',‘764-.' 4 1/3 = 1/6 # 2/6 = 3/6 [1/3 [173 ( 1/3 ]
} ;:-:*"":"'1./3"' ~‘2/6 R R N . |
RE . | A few of the fast paced students may immedlatelylske.ethe- _l g
b(' o ‘pr:a.nc:.ple 1nvo].ived. Lo S Lo ', oL ” _
> ) v Another eXamp,le. . 3/4 + J_/2 ..‘3/4 + 2/4 - 5/4 - Lo o
o FE Vf B % .72 TR R
o ;- e B 1.2
Start by explalnlng to the students that when addlng frac- e
tlons wh:Lch have dlfferent denominators we ml;st Change these f '
B L

i _;vfractiOns so that they can be wrltterr w1th the same denoml-w

l

P ,n,ators or ‘a common denomlnator. ,-' ." S e _
. R ; - BT RS . T Ty U : LT e e e
AL R : “ AR :

'”.Tha.s can be demonstrated to students by tak:.ng an example

‘ “.llke 1/2 '+ l/s‘nd drawx,ng “a. number l:Lne 011‘1 the blackboard. :
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A
v

We now find a problem w1th d1v1d1ng the uhlts .into" fractional -_

parts. Do we divide them into l/2 's oxr l/5 s?
7% Suppose we try 1/2 s - . .
' E.‘ - : . . » C " 5
o SRS B ISR R A 4
- . 0 1/, 1 11/

;2 217, 3

: ’L b ,‘,' - ' Now add 1/2 + 1/5 Startlng at zero and ]umplng 1/2 a un:Lt

= ‘ ! o ' , [’2

- 1s easy, but the second jump 1s 1/5 . How far do we 3ump‘>

Yo, . . %

I o ’: . . '.-.'-:‘-Students should see tha :Ln order to add two fract:»_ons they o

' "‘.must have a common denom:.nator. e , :,». '-
} L S Recall the companng fractlons 1esson., How _'gli,d_.' we oV

R T ﬂf:.nd a conunon denom1nator'>

Do another example ,‘L/3 + 1/4 Students should see

+ . . i

-

by look:Lng at a number 11ne that we cannot add these frac- :

»
-

A S ' t:x.ons 1n this form.

| : Ask students how they dec:Lded which fractlon was 1arger l/4

'or .1/3 “In order to dec:1de, these fractlons had to be wrlt-

' i S ft.en w1th the same d Fomln*ator. 1 This\requlred the use of .ah_ : 1'. .
A ‘ _ equlvalent fractlon list. ‘ e Co ‘
o | - Examgle : ’-;/3 == -2/-6 .= 3_/9 /12 , 5/15. = '6/1'8 ",=‘ 7_/21' :
1/4 = 2/8. = 3/1’\’2» 4/16 = 5/20 = 6/24 -. 7/28 C
PO ’ 'J.‘o flnd equlvalent fractJ.ons for l/‘1 an{\ 1/3 wh:.ch have the
"'.same denomlnator We look through the list and flnd that

':' ,. . " .I‘.' : T " '-. 1/3 : j——. 4/12 ‘a..ndk' ]:/4 =.3‘/12. . : . . o .:'. '

b ~Th'.éi:"e;§or‘e 1/3 is larger than 1/ o R

' oo e : R




N " wrlte 1/3 + 1/4 4/12 '+ 3/12 '.“ 7/12 "_ .
e, Demonstrate ‘this on the number 11thce that the. umt

v
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The same idea can now be appl.}.ed to- add:.ng two fr:actions‘witl}

uﬁxllke denominators - e
1, + 1, | » e
‘ Remember when we added these fractlons on the number.line we

[y -

found that we couldn t add beca,use the denomlnators/were un-— -

\ - o T . "-" o . v i ’/
equal. S L O ’ S . /

5.

However, J.‘f we wr_1te 1/3 4/12 .and. 1/ '-'-7 3/12 we cah now-,

4 s }e

4

must be’ d1v1ded 1nto 12 parts.. E G A U B

’ » ‘1/3 + 1/4, = 7/12 - . ," . .‘ _". a ‘n oo . ot . .

One way’ to "~ add fra’ctxohs with unl:l.ke denominators on a number

11ne .1s to flnd a common denom:.nator using equlvalex}t fraci—-

tlons. B hﬁ g A.YAf?\ - 4-’1‘,4.1 g »j"' )._ug S Sy

r . ~
oo

Do" a Lew other examples on the blackboard for the students.. R

e Explaln the process very thornghly. ,Allow students ‘to work

through the examples themselves. ‘ 'I"h:.s will get students

1nvo-lved 1n the gu1ded dlscdvery process. Students L:an use

A the eq\nvalent fractions chart they used gpreviously.

1 . . LAA
~ T

: ~Some examples that could be used-- T ‘l- o _' : s

' 'S

".'( R N O A i/6 el TR 1/

Be very careful w::.th example (b) Have* students note thai-L
: ~ g B
for 1/3 + 1/& the common denomlnator is. 6. Thls 15 bec?use

.- - - A . . i o L . - N
. pe -

. . . . ," . '~. . B PN . . K I : .
' ’ . . o .. N P — T
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does not happen
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—
v . a

3 divides into €. This example will be explained more fully -

-

later. . '

4

When students are adept at adding fractibns -ising the

equivalént fractions ,ch‘art, tfy to wean them away £rom it.
v .

If students become dependent om,.the chart tl'ren the explana—

t:Lon device has been overused. Be careful to see. that this

”, L
, .

_One way to reduce dependencé/on the equ1va1ent fractlons

.':.chart is to J.ntroduce the j.dea of" flnding a . cormon. denoml.. RN
‘nator b)l us.1ng multlples. ': ./:"-: , ‘ .

: '.'cry the example 1/3 + 1/4 R

Alsk students 1f aL)kne remembers what multlples are. '

Explaln by llstmg the multn.ples of 3

'Multlples of 3: .0, 3, 6, 9,.12 15, 13, 21, 24, g?, . e .

"Now ask ' “What are the multlples of 42"

5.

Multlplesof 4 o, 4,8, 12, 16, 20 %, 28, 32, ...

‘Students sho|uld see that the multxgles of 3 and 4 are all

the numbers that 3 and 4 . dwlde 1nto. . ;"

\

Thls idea :.!s not to be confused w1th ‘the. concept of a. factor. N

The factors of 6 ar? not the same as’ the mult:.ples of 6. Now

: By looklng at the table the chlld can see that it shows tWo o

Mult:.ples o.f. 3 and 4 12 and 24

.J.n order to add 1/3 4 1/4 ‘we must fJ.nd a denom:.nator that ‘is:

".;,a mu]JtJ_ple of bot‘h 3 and 4, That 1s, both 3 and 4 dJ.V.‘Lde

1nto this denomlnator. o _'j R ‘ .

- —

multz.ples that are the: same for both 3 and 4. '

f QUOUERS
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These numbers are called common multiples of 3 dnd 4.

Explain to 'the studénts that whén weijare finding a common

denominatpr for two frac)ths?we find the lowest or smallest

¢
.

o B R TRRE B e,
L]
.

conunon multiple..

"

Nkt

£y

S ' In ‘the example 1/3 + l/ the smallest number that 3-and 4 will

L

Y

dlv:u.de J.nto (other than zero) is- 12

:f‘},‘hﬁ'ﬁ.‘ P

'Now when adding 1/3 we change our fractn.ons to an equ:.valent

<
-,
)
—

fractlon w:.th A - ._‘*

Yy

Syl the common’ denominator of 12 [ R N T TR

S, T

s ~.-4:;'/_3_,=;;_/12‘,~| S .,1’/,-1-1:__—-1./1“2 O

EERY . ST Tttt .
e ta et . . O ,
:-,%, G it AT TR A TR A AR St
AN
»
‘
.

¥
=
. R
.

Ay XAy = A, U XMy =3,

L

i

CE ' . “}1./4 .-'-; .+l3'_/12t',_;' o o : " R
-k co o - .77"‘12. - o A

o . ot Co. i

SR A Thls process is. probably the best ,wair for Vstud'ents' -tb co“n\rert T

to Ithe common dehomlnator._ Also-, a- 10:1: of students under-—

.

st/nd\the process better .1n a vert cal form tJ.on..

. Demonstrate these other examples also oo

,A . . (a) l/2 + l/5 : (b) JI./3 ¥ 1/6 (c) 2/3 + 1/5 .

Allow students t1me to grasp the 1deas and try some them- =

J sel'Ves. Place partlcular empha51s oh example (b), explaln i

L L to students that 6! is a multlple of 3. :

> Demonstrate some examples J.n a horlzontal formatlon, but

~

do not force students' to do exerc1ses 1n a partlcular way.




.. N - _ B 2 -
N T / -
!
l46
r ’ e ' o o - . '
Let them become familiar with the ideas, the horizontal !
, approach will develop later when'students may better  under-—
‘ stand it.
: Examples: 'Follew the arrows,

H;‘

ot A ER T B 4 S

3 divides into 12 (four times).

! tlmes 1 13 4.

_.”4 dJ.Vldes lnto 12 (thrfee tlmes)./

e .
B . . .
»-

E PRI S o U= } »: S '3~.~1:1mes‘ 1 is. ‘3..A R T .

' Ask students to construot a multlples table for,,the

= , . numbers from 2 to 12 Th:.s ig" a good exerc.l.se to develoP
L . 'the concept of multlples and w:.ll meah more to the students | g
i '- ,Alf t.hey construct it" themselves. \ . . . ' DR ‘

“Now p);?sent another palr ef"'fradctidr'ls to edﬁ .
' _ ] . ,;2/5 + 3/4 .' Ask students to refer to multiples tab].e to

. "f:u-%d the common denominator I The child looks in’ the 5's

. ! i
- . © row’ and ~1n the 4”s XOW. - He flnds 'that the L C M i's, 20. .
s . . P S : . ,' R "
[ '»Now he m/st wrlte 2/5 _and 3/4 e.s :equlvelent .fract:l.qns_'with ,
TR § . R a denomlnator of 20 L i g AR / ' ‘

2(5 35 4/4 ' 8/2() ST 7 '.'I‘he vert:.cal form a}so has

!

. L

3 ! -

+ 3/4 § 5/5 15/20 = - the added beneflt ofcrrn.t
Ce— 23/ =1 3/ J)i '

. ) . 20 v 2

:mg the equlvalent frac—l

/} . '_ flons 51de by 51de as 1n . ‘r:

- ‘the equlvalent fraL.ctmns ftables. Y

CIf a Chlld :E:Lnds a comon’/multlple that lS not an L C M do

H

'not dn,scourage H:Lm or }:ell hlm he :Ls wrong. : Rather, when ' I

e B FO







r

.
B - - . C\P
et - "
. L

i
. Addition o-BFractions' with Unlike Denominators

1 : s
1. List the first 4 multiples of:

-
- .

(a) 6 (b) 7 |

-
\ - ) .
2. Find the lowest common multiple (L.C.M.) of:

-/ ) -
(a) 5 and 6 (b} 3 and' 7. .- : ' .
-

. Copy each exercise and ,gi'ire the missing numerator .

. Find ‘the sum: IR ‘ :

.3.._' erl/2 '-'"_"/6 . | 4 5/6 +: -1/3“ o - :
Sy e S : Co=E Lot =
_4,:1/3 '_*l"/e e ‘6' 6

5. Find the sum. Give the answer in lowest terms.

.7/8

. "
-
+ 1/
: -
. ~ I
|
‘|
_
1 .
- I3
»
O
f .
| , |
i ' ' .
v '
”
’ 3
L
PO I
—
"
A\
\ -
v. ' .
- ” ", .
i, . . P
- -
‘ ‘ -

148




10.

Flnd the sum. N

Find the sums. Give ansﬁgrs "in lowest terms,

-~
Addition of Practions with Unlike Denominators

List the first g‘\\multiples of:

(a) 6 T (b) 7

List the first 5 multiples of:

(a) ‘4 (® 5
Find the L.C.M. of: . (4 and 16)
“Find 'thé L“.(’:‘.M., of:" . .. +s.ana .";'2') o

copy each, exerclse\ahd g:l.ve the m1551ng numerator,,» :

1./21. % I A VA

SR / | A

5/, *.1'/3’=_| l ¥ fg =

1/3"- N I '535":5/6 + 1Y, .-."'-.
%

.

149

Jlm studled hlstory for 1/3 of- an hour, then he studled

rela.glon for l/4 of an hour.‘ How much t:.me d1d he

spend studylng? Was thls more than, less than or equal

to l/2 hour '7

'

i
H
3
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Addition of Fractions with Unlike Denominators
“\
1 . ‘'l. IList the first 4 multiples of:
5- (a) 6 © . (b) 7
2. List the first 5 multiples of: - ’
(a) 4 | (b) 5
S ) ‘ . P
3. . Find the lowest common multiple (L.C.M.’)- of:
' . (@ 5and 6. - ° (b) 3 angd 7 ;"
R 4. Find the'L.C.M. of: . (4 and 16) B -
3 . R ! . - [.E ., , . .‘, ‘ . . . . '0 ? )
’ 5. .Find the L.C.M. of: '.~ '.(9 and j1~,2)': T 'li'_ e
. .Copy each exétCis'e -and ‘give "rthe missing riumerator. Find
A ., the sum. _ .
- 6. Yy T My o B Thp Ay
v . J .' -
+ 1/3 +- /6_ + 3/8 +. /8 +. 1/3 + ‘/]_2
9. \5/6_ + -1/3 _; : 10.. ~1/8 + 5/12
| =/t S = | =/lyg v Moy '
e E e . | . . . . )
el ‘ E"irid ‘the sums. _Givg.an?ers',‘in lowest terms.
/ 1. 1y S 1205/ + 1y = \14. !.Va
: o ) : . | - . o -
. ] : l - ’ o l/ , .
+ 1 | EEEREVALETA T
. Vo - 1s. Jim studied history for 1/3 6f an hour, “then he studied
religion for 1/, ofl an hour: How much time did he
spend studying? Was this more than, less than or equal

f:o 1/2 hour?ﬁ
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The Addition of Mixed Numbers with Unlike Denominators

Procteed with the teaching of addition of misxed num-—-

b '
i bers with unlike denominators using the method for adding
i . . . - -
& mixed numbers with like denominators. Combine with this, .
} - A\ . - .
¢ . the method for adding fractions with unlike denominators.
S A o 4 , Degnonstraté a coup\lel of examples on the blackboard.
N "3 1/4 + 2 2/3 Find the common denominator .for. frac—
; o s ' SR : : - '
c . ‘ . tional parts. o _‘ R o ’ -
RN R .. Multiples of 4: 0, 4, 8,12, 16
O . .Multiples of 3: .- 0, 3, 6, 9,12, 15 e S
k v ) . . Lowest ‘cbmmb)n{'-multipie = 12 S :
© . Al =3 34, 1Y, ’;g =312 (a& vhole parts, |
. - : ' ' J then add the
S : : fractional
IR 1) + 22/, =2 8/ x 4 _ ,
> ) | 3 12 | 2/3 x 4° 3/12 parts_) P
' C =511/, _ o
}, ., Take another example and demonstrate
23/, =3 15/, - - .
w43 =4 12/ L.C.M. 0f. 4 and.5 is 20 -
- . i o PN . x 5 - ' x 4 _ ' ’
/ o My % 5718y - sy 4T 1y
- o AR 2he =X Thy - |
L 821y = 2T .
. _ =6 ,+ 1 7/20w .
=77k *
-'.-'"v'!,,-": ‘ | Assign a couple of exercises that students gan.awo-rk at,
i axid gxplain as you gb the e':;_amples"on ‘the ‘piackboard.' .
z Assign the practice exercises. ” ' .o




j 1.
2.
N
=
3.
. ."'
| ~ a.
5.
, toow
i -
¥
4
= TR A

S

' !

152

'Ikddition of Mixed Numbexrs with Unlike Denominators

what common denominator would you use to add?

1

© 31

+ 2 1f
° » ’H ;
. — R _ -
Fill in the mi$sing numerator and adds

2 1/5 2/2.0

r o«
4

Find the sumn: X ) ’ ) e

21,

+ 3 l/é'
Find the sum: .
1 1/3 +5 1/6 .
F:Lpd theu sum: .
21 - 1
+'2_1/6 . ' “ R
. J
”1 3
R
Pl 2 ) ) .

DA Lt b et s gl g R RN
e Sty < T U A e ',‘A::\.;q..f“(i, =AY

»
~
N
l
'
A
b
¥
.
.
o
/
-
.
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Kddition.of ‘Mixed ﬁumbers with Unlike Denominators : o .:

° '1. vhat common denomihatqr would you use to add? ’ o

’ 3, ’ S L

-~ . . . b" - . ) oy
". + 2 1/5 .’. * ) - + - -

—~ '2, What common denominator would you use to 2dd? . S Lt

" ' 2, ‘ -

. . ‘z',‘ oy “v-' o . e . . =
8 ‘Q ‘ . AR . ® o r ) - ) ' . . ) ‘
B 3. Fi‘ll in the missing nimerator and add: . o

; | e, . | | |

- . . -

o7 ' 4, Fill.in\ t*"é mi ssing numerator and add: R
. bX . . - . - v a

¢ 2 1/51 - 2/201 “- . - 4 .:r L . . B i .‘ .’ ’

.' . ) e 1 1/4 + 1/20 i . . , - . . ) - ' ..
. 1 ) . . . . ’ ‘ . - -0 '.4"’.
s + ok " == ) ‘ ’ ‘ L
5. Find the sum: 6. Find the sum:= 1. Find the sum: R
211/, . 31 2/, S VA {+ 5 1/ By
' i +5 4/ . ’ o L

. 9. Pind the sum: LA

T 15 +2 2/

~x

3 ) .

. 4 0
0 \ .o

KA

I . 104 Ja.m ate 4 1/2 apples and Bob ate 3~ 3/4 apples. How Il L

~ N

' many apples d:.d they eat ~1n all? . , ' - ,

' . - o~ : ) 4 . . . G




Aadltlon of Mlxed‘Numbers with Unllke Denomlnators
N A,.,,"_}'t N ““'; . \.w. e - ‘.._. ‘--I._:"‘ o

What common denomlnator would you use to add’

. L DY L '/ ", .

3 1/3

-

+2 ;/5

- e we mw s v g aory
tust R EES Twpety b
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. I S f ' ! N .
T SR 11 Flnd the sum: _' T T 12; Find the sumns '.
L ey *“/3’_ L 7 »

. Jim ate 4 1/2 app}es. Boh ate 3 3/4 apples. How .

‘many apples dld they eat 1n all" . e o B
- ‘1]{.4.11 For a walk-a—-tho , Ann walked 5 2/5 km, Ralph Walked " ~
ey 1/6 k.m. . How far dld the)f walk altogether_ IR e

0

2 sLees
S e O )
ey
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® Immediate Posttest .

| 1, G‘jv.ve the fractional ameuht\lef ‘the l:egion represented by -
j; ' the ;haded area.’ . _
'l..' ‘ (a) :;/,f > ~(b)<;;;/;{§/’ S ) . '

- - A ] |
W27 T
,:: - 2. In the fract:l.on 3/5, '
?;2; ' "Q‘J:(a)’The 5 1s called the‘::. 1} . ‘ G
S L by The 3 As “called the lfa:.fffl.;' S RIS ST
R A ‘(c) The denom:mator tells us. - ‘ et T s
?{'TI' ’ # : 353;(d) The numerator tells us.3{:i‘~'i#z;l"Qﬁ?e? ?Vhldf:"fhv‘ ak
\ 3. Draw a lshadf:d reg:.on t‘q’ x:epresent these fractlens._ . ‘

i* ' '.,;(a) 3/4 o (b)Y 2/7 RO | |

f; ' 4, - List’ three equlvalent .fractlons for each of the follow:mg.

@ o my

5. _"Tell thther these palrs of frac'tlons are equ:walent.

'.'Show hQW you get your answer. \ ', K - ;

' ’ s 5- F:Lnd .and llet all the f”actors of | o - o
| "-""{"i:’““d the 6.CiF. o } T * S e

'ff(a) 24" and 32 ,f;;,‘°(b) 1o and 40

o 8: J;-Re uce each of these fracta.ons to lowest terI‘PS","_.; RN BRI

"’~;(A§)t§/_‘g' '.';. (b) 15/20 ' | l:- (C) 16/24

[

. [ R e
— ey TR
L "*%‘9:;;.;‘ B R T L T N o L




10.

'~:';<a) 5/5 + 1/3

Iz ey

:_Construct a shadrd reg:.on to repfesent the m:l.xed number“ N ,
o 2/5 e Ty S R P
‘Change these mixed'

o -F:Lnd the ‘sums RURT

@ 2 14 {3 4/7

‘your answer:

placing the correct word in the blanks. . ' A [ ay

- . 159
Using a numher line, add each of the following. Check :

(@) 3 + 4 w s 2 T

It

Tell whether greater' than, less than, or equal to by

@ "2-/3{ 3y S ak (@ 4 sk,

\ N
' '.":,'x, '." o N __-. '. e T R ‘-:A ,i‘ . ) ,
numbers to fractlon fl)rm a/b T

. \ :J."t;' . v, RN ) L

(b) 2 2/

,',‘,.'1. Ve L el A <] P s ,"\,ﬁ“_ . L

1wy a g w2y e

: ‘List 5:.mu1tip1es of Too e
‘o - c ‘l ‘. . 1 we "
_ Flnd the 1owest common. multlple of: g

“,‘(a) 8 and 6

Fmd the sum

N

e —-ﬁ »\,’_u,ﬂ'ﬂ

Use an example J.f necessary. =,_ :;;' L E TELLT

(b).',3 and~ ‘15]]

»Explaln the dlfference between a factor and multlple. 5. ‘_‘_ S L

Reduce answers to lowest terms-"

‘r_‘ \ _.

(b) 1/5 g 3/4 (c) kR 1/2 ¥z 1/6

Jane ate 3/9 _of the !

p:Le. ” How much dJ.d they eat altogether? ,,,,,

RART
L]

fisne BT AN

IR, A2
CAMIVES









S -',7;' Flnd the greatest common factor (G c F. ) of- ' .' . ST

162

Delayed Posttest 7 )

1. Give the fractional’ amoﬁnt{"o'f, the region represented by

~, _the shaded area.

r ™

e
/,

enRzZZZ 0z e

\\\'\‘
"\_f \\M

'

2. Draw a shaded reglon to represent "these f{ractlons. ST,

(,, A S

) ‘_ 3. In the fractron 4/3 ‘; ? Pk C -

(a) 'I‘ e 3 1s called the T e o \ . o
(b) The 4 iy called the R e
- . N > ! ) v - ' ;ﬂ- . Al - . N ~ .
(c) The denqmlnator tells us__ s .,
(d) 'J.‘he numerator tells us : e ) -- ) © e b 3
{l 4., Tell whether' these pairs of fracti,o'nfs dre equivalent. e
Show how you get your answer. | : i"f"
\/1 ;.1st thfee equlvalent fractlons for each of the follow:mg'
. ,-’, \, . . X ; . ., "“ 4~
e L mtag s
.o 5 , , 1 3 A
(- BT - K ( , S : S
' <"' f6. LlSt all 'the facto;cs of ,.'. Tl
ca) 12 \f;,ﬁ ';jtﬁfgkﬁ;“ (b) 23 T

A}

(a) 15 and’24 ""”gf.}f ‘:.-(b)-lo and 3ov”,- L

8 Reddde ‘%ch of these fractlons :t:o lowest terms.'f".
(a) 5/10 (b) 12/16 (c) 12/18_, T TR E

: l‘ . (;':. \ 2 '- . ::: ".‘ _k

. . R ’ i - :~‘.’ R { ‘ ._.‘.““
LU ; e
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9. 051ng a number line, add each of the follow1ng. Check

your answer.' - P

() 2/, .34 . - (bY 5/, + 3/

10. Construct a shaded reglon to represent the mixed: number

--1 1/4..'_'- ' ?g L N . L
. . { - '

‘é[“' 11, Tell whether greater tpan, less than, or equal to_ by -

Y !

R 'f{ \ ,placing the correct word in the blank. ' : "~ 7 .
S ISP '”_'.\-_ﬁ(a; 3/4 9/12 “(p) 3/5 ‘”-4/7_ ] 1/5_;.1./3" . T
. C ';é;: Cgangé ghese mlxed.numheue.to fraptlons of the form a4).g' 'i“”’*;
W - S @)y 2/5 : ,(b) 2 3/4 | | S

RUEN T 13." Find the _sum: LT e '
N T - @) 21/ ¢330 (b} 43/ + 22 | g

“II;----'F- - T4l ‘List 'Swmulltiples of 4.

415. 'Flnd the lowest cormmon multlple (L c M.) of:.

'(a)4and5 (o). 3 and 9

”»

16. Explaln the dlfference between a factor and a multlple.

RS B L. -ste an- example, 1f necessary. L f . .;.-i L

4

,.

l7. Flnd the sum.-~ Reduce anshers to lowest terms (if po551ble). .

(a) 5/6 + 1/ (b) 1/4 €2/ _" (€)1 1/3 + 2 1/,
: A : - Tt U
- 53
. E
- RS \‘i ':: '. , :

e S gt R e B (oD o rs 5 s e e o a o
PO LRI e BT EEHACTTIGS YOS PiLFc




¢ . . ’ ' i le4 ‘ 1

s 18, Mary walked 2‘/.7 of a kilometer. Jane walked 4/.7 of a

3
- kilometer. How far did they walk altog}ether? . !
" 19. In an apple eatiné; contest, Ann ate 2 1/4 apples and
’ Joan ate 3 1/2 apples. How many apples did they eat
altogether? . ' A
‘ .
’ &t »
- N - f

S '“ o - :

t . ';.

T } = 1 -

) ) 4 .
- J .. ., ‘ ’ . , ) . :a
: r . - ! - ) M /

’ , . . » . : - .

’ . ) ' 4

] 3 ' ,._"

' L Ve

‘ S S, T |

et . \

, ) \.

L i ’ s
. ‘ .
.{'.:; ' A . '
















