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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

. ] . .- . . - - . ‘ i . . .
. PR PN - T N N A < .
" e s L. e S . . . K S . S B
- : o . . ~ v .. L . . s -~ R
‘ . " IR TR - . , 3 - N . R
. - . v . g B ,

.. 7 - ABSTRACGT - v o LT

N Ve S . T

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
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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
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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,
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‘» ) ) a Scheffé test was performed on the data. 'I'he results of RO b e
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' ""““\' 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 . ,“:.':
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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.'
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" 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 -
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. .. : ‘ : . .
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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M

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

L L o T O e e VO

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

Cg

¥

: 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~?}.‘-"




Ey

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 . !
Y t.
» , i e
. \ .
. : J - N ! o
. . . B -0 . -
. -
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A $) . N
. L . . ) .
. . Lo .0 [
™ o, -
Vet | 4 e

‘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 _:. . “
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. 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
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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




=

[y

I

. 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,
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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
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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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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“




o . . . 3 6

. 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 :;*?<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>