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.. This paper nresents a svnthe31s of . flndlngs From 38‘ .
. ' ]
’SfﬂleS on qroup—based app11catlons of mastery learnln@

- strateq1es.' Meta-analytlc procedures were used- to comblne

.

the results of the studles and to calculate overall
- estimates of.the"effects of'qroup—tased-appllcatlons.‘

Results show that'such_ayplicatiou% vield consistent}y?'k,‘

positiVe effects on botk codnitiuefana affective student

P}

learnlnq outcomes, and several tea her varxahles.ilﬁowever,.

'~war1atlou ‘in the slze of the effect across studles is- qu1te

Iarge. Fffectus1ze was found to v ry as a functlon of the

qrade 1eve1 of students, the subje t area to whlch mastery

1earn1ng is applled and the duration of the study. .

/

P0551ble explanatlons for thxs varlatlonhare dlscussed,

3,

alonq‘with implications_for future directionstin‘the'

‘@ :
A
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A Synthesis of Research on

Group-Based Mastery Learning Programs

1

-

Hastery learnlnq 1s ‘a theory about the teachlnq-learnlng

process that is closely t1ed to a- set of 1nstruct10na1

,\ .
o .

strateqles.' The theory of mastery learnlnq is based on the'
;very s;mple be11ef that. all children ggg ;garn when ptOV1ded’

',w1th.condlt10ns that are appropr1ate for their 1earn1ng.

The 1nstruct10na1 strateqles assoc1ated wlth mastery

. -learn1nq are: deslqned to put that be11ef into practlce 1n
'modern.classrooms.

Current applications of mastery learning are‘generally°7

'based on the.ideas»outliﬁed by Benjamin'si-BIQOm.in;his

article "Leérning'for Hasteryﬂ (Bloom, 1968); But the;basic

tenets of mastery learning vere described in the early years

;qf the twentieth century.EY‘Washburne‘(5922) and Hq:fisoh
]1926iu andecan;be traced to such early eéucaters as |
'Coheniusfgﬁesteiqzzi, and'Hefbeft&(Blooﬁ; 197n); ,In(gecent_'
years paste:y_learniné has received ingreasedfattentien‘ftoh“
e&ucationai,:esearchersnand pfactitioﬁefssalike.U_Researchl
;’ I studies oe the'quality Of'ihstructien end hiqﬁly'effective
: ‘schools conslstently n01nt to elements of lastery 1earn1ng
~as an 1ntegra1 part of successful teachlng and learnlng
(Btophy, 1979, 19823 Lelnhardt & Pallay,“1982).‘ In

f addltlon, reports from scheol systems throuqhout the Unlted

RN
v
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_n’States and around/the world show that the implementation of .

a . o

mmastery"learninq“can-1ead to striking improvements ‘in a wide -
&ranoe‘of'student learni'ng cutcomes .(Block & Burns, 1976).
The increasefd attention brouoht to mastery learning has

resulted in sone confus1on, however. The term "mastery

1earn1nq" is today applled to a broad range of educatlonal

proqrams and currlcula, manv of whlch ‘bear 11tt1e or ‘no.

‘tTesemblance to the 1deas descrlbed by Bloom and then refined L ;j

vj by Block (1 71), Block and Anderson (197%), and‘most

f L recently“b Guskey~(1985a). Furtbermore, there‘is'
T frequentl confuslon between the "Learnlnq for Mastery" : - Lo

S .model descrlbed by Bloom (1968) and the “Personallzed Systen

of Instrbctlcn“ model descrlbed by Keller (1968).
Bloqm's and Keller's aprroaches to mastery share a number
of tommon elements. For example, hoth requlre tbatrlearnlnq

/ .
ob)ectlves he well defined and approprlately sequenced- both .

£ emphas1ze that student 1earn1ng be reqularly checked and

- 3 ) . /

' ‘ 1mméd1ate feedback be g1ven~ and both stress that student
" &

1earn1nq be evaluated in ferms of criterlon referenced

‘rather*than norm-referenced-standards;‘ However, there are
T _ : L -
several major differences between the. two approacbe55 .As -

foutlined in the writinqs'ﬂlock (19?“},-Block and Burns

’(1976), St1ce (1979), and Swanson and Denton (1977), the‘tuo
are most clearlv dlfferentxated by. the basls and E_ce of

_1nstructlon each prescrlbes.-:
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y
The oemsonalxzed system of 1nstructlon model (PQT) is an

1nd1v1dud&11-based, student gaced approach to 1nstruct1on 1n1' -

~ which s dents typlcally learn 1ndependen+1y of the1r

clasSmaﬁes. In a. PSI clasqroom students, qenerally work at
‘ their /wn pace anm move - on to new mater1a1 only after they
L tavefXZmonstrated perfect mastery of -each unit. The

4 teac er's_role in a PST classroom is prxmarlly_to.qime_
'fimdyvidmal assistance-when needed.ﬁ-Occasionai class..o

pre%entations are seen as vehicles of motivation rather than

squrceq of cr1t1ca1 1nformat10n. Therefore. carefully

L '{ ‘ 6451qned, self;lnstructlonal materlals are essentlal to a o e_”
successful ST nroqram (Kullk, Ku11k ] Cohen,v1979;

. /Thompson,'1080).*;' S -

§ _. .-“/ ‘t°The maétery learming model,fom'the other hana, is

i typlcallv a grogg;gased teacher-gaced anproach to .

% . /- 1nstruct10n in which students 1earn, for the most part, in N
: '“rooneratlon-91th thelr classmates.. Mastery 1earn1nq is:

"Aesigned for use in typ1ca1 classroom 51tuatxons where
1nstruct10nal time and currlculum are_relatlvely flxed and

the teacher~ha$ pharge.of tventy-five or more'students.‘ In

a mastery learninq-classroom the pace oF the or1q1na1

’instructlon is determlned pr1mar11y by the teacher. ‘Support

- for this 1dea comnes from studles that show that many

, students, partlcularly younqer etudents in the elementary
, qrades and those w1th lower entry level skllls, lack the

sophlstlcatlon anl- mqt1vat1on to: be effectlve,self-manaqers'
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of thelr own learnlng (Mabee; Nlemann, 5 Ilpton, 1978- . ;i' . 'mﬁ,wgﬁi
L Reiser, 1980; Ross 8}9akow,,1981). Thus the. role of the

teacher is that.of,antinstructional leader and learn1nql -

-
3
.
t

¥
|
i
i

'1nstruct10nal methods toqether with accompanylng feedback

|
|
|
1
facilitator.who directs a-variety of‘group-based o . S {
|
1

and correcttve procedures.

" In 1976, " Block and ‘Burns reviéwed the.results of N _ B ,%

TR R SN s A e T S

carefully constructed studies on'each of these approacbes to
mastery {Rlock & Burns, 1976). They found that whlle

‘neither approach seemed to yield the large effects on

student learninq’that their advocates proposed\were

- s posslble, both 4id lead to. con51stently p051t1ve effects.“

In quantxtatlve terms, both approaches usually produced
greater student learn1na than nonmastery approaches, and
‘ hoth. usually produced relatively léss - varlahlllty in that
learning. Vurthermore, both approaches appeared to yleld
pnsitive effects on student afFectlve varlables, althouqh
-these results were qenerally llmlted to measures taken over
] very brleF tlm per1ods.
- Kulik, Kullk £ Cohen 11979) followed up the Block and
.Burns (1976) review by conductxng a meta-analy51s (Glass,

.1976) of outcome studies of Keller's personallzed system of

ins ructlon. The studles they cons1dered all employed an
'1nd1v1dually—based, student-paced approach to mastery., In

analyzing the results of 7% well des1qned comparatlve : .

.studles, +hey found that PST generally did produce h1qher




achi%vement, and higher student’rAtings of college courses.
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levels of student achievement, less variatioh'in

&

Aowever, their analysis also shbwed that the implementation

of PST 4iA not appear to_affect college course withdrawal
rates or college students!' study.time; . . -
Since the Block and Burns (1976) review, the literature

on. group-hased, teacher-paced approaches to mastery'has

‘grown dramatically. Huchbﬁasvbeeu written about the mastery

learning orocess, programs have been designed andi L '
' ’ : : : PR "
- ~

‘imglementei»to utilize these_ideas; and a.multit@ & of

studies have been conducted to assess the effects bf this

<]

aonroach.

The Durpose of thls artlcle wvas to synthes1ze and

A summarlze the results ef th1s now rather larqe collectlon of

well-des1qned outcome based mastery 1earn1ng studles.

Meta~ analys1s téchnlques (Glass, 1976; Glass, McGau,'G."

- Smith, 1981) were used to synthes1ze the results of these

studles in order to ansver several.major questrons.about
drbubébased“mastery'learninq'proqrams. 'Specificaily, we
seuqht to determiue:' How'eéfeetfve'is the typical -
droup4based uastery learnina program? tht'tyues of
eiucatioual outcemes.are affected by the use of mastery'
leerninq° No proarams vary in thelr efFect1veness dependlnq
upon the arade level or. aqe of the students 1nvolved° %re

broqrams more or lesS effective dependlnq upon the subject

.matter to which they are. app11e67~ Does the duratlon of .the
study effect the-maqn1tude of the results étta{ned?

r\l."‘

o
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In th1s sectlon we descr1be our procedures for locatlnq

stud1es and quantlfylnq study outcomes. /

. /f '

/"(
/

Locatlna Studles.

The Flrst step in this research synthesas was to collect

a 1arqe number of studies that examlned the effects of
I .

qroup-based mastery learnlnq proqrams. The colleCtion

process beqan with the search of three ﬂabrary data bases

throuqh the  BTALOG Onllne Informatlon Serv1ce. The data

I
/

bases were D1ssertat10n AbstractS° ERI a data base on

ot

o«

educatlonal materrals from the'Educatuonaj/ﬁgsources

T

—dy S
3

. Informatlon Center, COHSIStlnq of,flles.f om Research in

-——— e
/
i

Pducatlon and gurrent Index to- Jourgals in Education~ and

Pszchologlcal Abstracts. We also ménually searched Hasterx

Learnl_gj A g_gg__h v 1bllog¢ap_1, prepared by G. M.

©

Hymel (1082) for stud1es that mlqht have been mlssed in the
computer search. Since the Block and Burns Q1976) reV1ew

T %was 1udqed to be a falrlv compldte summary of the research
conducted up to that poxnt 1n tlme, we focused our search on.
artlcles and manuscrlpts that appeared after 1975 ; . 7/‘a

| These h10qraph1ca1 searches'ylelded the t1t1es of over .

1one thousand art1c1es thaton%qht have been relevant for our
purposes.i On the bas1s of informatlon about the art1c1es
contained in the t1tles anf abstracts, we reduced the ‘
1n1t1al collectlon of articles t0323ﬁ-potentially.usetul~

k]
i
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articles. Those eliminated from consideration were rmainly

this proved ‘to be extremely difficult., For enample;'

-Were c1ear1y qroup-based and teacher-paced That is, we

studies had to report data on measured outcomes for students

P - e

N ' Mastery Learning

e : ‘ o 8

theoretical or'descriptive articles that contained no . s

quant1tat1ve analyses or study results..: ’

3

Ffforts were then made to obta1n complete cop1es of - a11

-

seIected articles and-manuscrlpts. In some_cases, houever,

doctoral dissertations'were very difficult to~obtain; and -

o

dlssertatlon abstracts seldom prov1ded sufflclent

quant1tat1vo data to be useful Jin our synthesas. . ’

. .. n

Furthermore, a number of the papers ‘and reports c1ted in

vael s (19R?) blhlloqranhy and 1n the teference llStS of

E

other mastery learnlnq art1c1es vere not contalned in the

FRIC system. _G ven these 11m1tat10ns, were ab‘e to oktain
complete cop1ea of 144 art1c1es and manuscrlpts.
Rach of these art1cles and manuscrlpts was then read in .

full and evaluated in terms ‘of ‘three criteria for xnclusron'

‘ in our synthe51s. Pirst, to be useful .for our purposes, the

. studies_had‘to involve applications of mastery learning.that °

¥

-1nc1uded only studies ‘in whlch 1t was ev1dent that students

proqreséed throuqh an 1nstruct10na1 sequence as a group and

at a pace determlned prlmarlly by the teacher.: Second

r

(or teachers) in mastery 1earn1n% and 1n control classes, or

have a-clear time-series d951gn. Studles ‘without control

Aqroups; without a clear time-sefies de51gn,.and those that

T o
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’1nc1uded only anecdbtal reports of outcomes were excluded. T
Thlrd "the studies had to be free from serious .

Iy

method01091ca1 flaws.' For examole, we . ellmlnated stud1es 1n

whxch treatments vere not randomly ass1aned to 1ntact

classes. - , S ‘ T : - /////(/

—
In addltlon, qurﬁe11nes vere, establlshed to assnzé’that
each study was counted only once in the synthes1s. Hhenk
.several dlfferent articles or manuscrlpts descrlbed the same .
study, Ve used the most recently publxshed vers1on o;/that
study. Thls occurred most frequently with doctoral
.dlsserfatlon results and w1th papers presented or1q1na11y at
professaonal meetlngs that vere 1ater publlshed in
brofessiOnal 1ournals;: When a single'article reported
resuits senarately for di%ferentesubqrqups'ef-students, the_'
flndlnqs were pooled "to obtaln a s1nq1e compos1te result.;t
: However, subqroup results were con51dered separately in
. follow-up analyses explorlng subject area and grade level
Aifferences. The use of these_qu1de11nes kept studles-nlth-
'dmanv different subgroups from dispropbrtionateiy\influencinq
he results. . | - | |
nost of the artlcles and manuscrlpts read fa11ed in one
way or another to meet the cr1ter1a ve establtshed for our -

svnthesls. A total of 38 studles did meet these cr1ter1a,

however,. and ‘were 1nc1uded in our f1na1 pool of studles.

SEST COPY AVALABLE
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The 38 studies -included in our Synthesis contained

findings on program effects in five.areas;p ‘student

‘achievement, student learnind retention, time variables:

J

(1nc1udinq measures of tlme-on-task and tlme spent), student

V,affect, and teachet varlables. '0f course, studeut

°.

e achievement was thé primary‘variable'of interest .in the vast

“_"_ : uajoritvuof studies. | . . o o k\

Thlrtv—Flve studles reported proqram results in_ teris: of

,student achlevement outcomes. ?he-most comnon measure of

.

- : ochievement utllized.ln these'studies was students! scores

on unit or course examinations. ‘Typically these
exﬁminations were prepared ty teachers-or course

1nstructors, and only rarely was any 1nformat10n given in &
. stady reqardlnq the valldxty or rellablllty ofxfhese~‘

1nstrUments.* Occaslonally examlnattous\were prepared by the T
N a . ) -

reSearchers conductlnq the 1nvest1qat10 s, as in the studies

by Block (197?) ahd MeVarech (1981) . In aufew 1nStances
results fr0m standardlzed achlevement tests were employed
such as the studles by Jones K Honsaas (1979), Omelleh and
Cov1nqton (1981), .and Slavan and Karweit' (198&). o 'y“ o f%
| Letter qrades attalned by students were the second most- |
'common'measure of student aéhievement. Generally these wereL

reported as s1mply dlstrlbutlons of A through F qrades in I

. e both mastery and control classes, as 1n the study by Jones,

Gordon, 5 schechtman, 1975, In several other studles qrades -

A




Hastery'Learoing;
SETE
were reported in the formAcf.mastery'and control class.
.grade~point averages (e.q. Clark, Goskey, 8‘Benninga,'1983:
and Cuskey, Berninqa; S'Clark i98u). Wﬁen:both examination;
rscores and grade d1str1bu+1ons were reported in a study,

exam1nat1on scores were used in qnantlfylnq study results'

s1nce these vere bel1eved to be the more object1ve 1ndex of

achlevement effects.

Four studies measuredAstudehtAiearpinq retention'over
‘time;(Anierson, Scott, 12 Hntlock 1976: Block, 1972;: Omefich ‘.f
.,é'Covinoton, 1985; Wentiiaq, ;973),7 Io ail'but.one case

-this was~accomb1ishedlby retesting students on. the learned
material two to four week's after instruction on-the‘material

had beeofcomoleted.‘_The_one.exception~ﬁas the Anderson,
FScott,Aé ﬁatiock (;976)‘%tudy in ﬁhjch stuoentsAwere _'Av

' retested}fonr months after instruction was completed.
- Tiae-related rariables vere measared - in eight of the

-stodies. The majority of these'studies-%mployed;reasures of’

Stodeﬁt invoiyement in.iostruction'oritime-on-task.
'_Hovever, avStudylbyAArlrﬁ'and ﬁebster_13983)'explored‘
'Hifﬁerences'in the amount of time speot'in'learning under
mastery learninq conditions.n In addlt;on, ‘a study by Clark
~Quskey, and Bennlnqa (193?) looked at the effects of mastery
llearn1nq on colleqe students' class attendance, and an
evaluation stﬁﬁy byﬁsuskey and Honsaas (1979) cons1dered
mastery learnlnq's effects on college course attrition

rates.

II‘TOO'V A\muu.l
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A w1de range of . student aFfectlve varlables were explored

e

in thls collection of qroup-basedwfjjtery learnlnq ‘studies,

1nclud1nq affect toward the subject (Anderson, Scott, & -
'Hutlock, 1976° Rlock 8 T1erney, 197n- Blackburn s Nelson,

1985), qrade expectat1ons (Denton, Ory, lassnap, & Poqq1o,

ST T e e T T TN

‘1976), and attrlbntlon as51qnments (Duby, 1981; Guskey,

o~ Rennlnqa, £ Clark, 1984). FlnallyJ several studles
'investigated masteryllearnlnéls'affect upon particnlar
.teacter variables, snch as teachers' exoectations for:-
student learninq'(Puskey, 1987) , teachers! attribntion
S'f‘ assanments (Guskey, 198u;'1985b), and their- attltuﬂes
‘ ~towarﬁ the mastery learnlnq process (Okey, 1977y .
To quantlfylthe outcomes of these stud1es we used the

effect 51ze, defined as the dlfference between the means of

'“°at223treatm nt ‘and control qroups le1ded hy the standard

' -dav1at10n of the control qroup (Glass, 1976). For stud1es
that reported means and standard dev1at1ons for both ‘
treatment and control- groups, we calculated the effect Size
from the data’ prov1ded. ?or t1Me-ser1es_desggns and for

less fully reported studies, wve calculated the'effect siZe

from such statlstlcs as t or F, u51nq procedures descrlbed

_ bv Class, HcGaw, and sm1th (19%1).ano Hedqesvand_01k1n

f: - (19n5).




. Results -

‘illustrated.infTable 1;‘Tn-this'section5ie report our
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‘imodest, in no study did. gtudents under cqntrol condltlons
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_The results of our quantifieation.of,study outeomes are

PR

synthesis nf these fesults for each”of,the five types of o

.o

outcomes separately. L ‘ .
s . . . . ) ‘

d - - —— o —— - —— -

Insert Table 1 . . N
StudentiAch;evement N . ! T -

A1l of the-35 studies ‘that feported measu:eS'of student

achievement showed positive eﬁfects as a result of the

application of nroup~based'mastery learring sttatediesu o ’5

While in some studies'the‘size-gf the'effeet was relatively

1perform better than those under mastery cond1t10ns. .In a

few studies. students in control c1asses 1n a partxcular

subiect area vere found to do better than students in

mastery'classes (e.q; Cuskey & Honsaas, 1979- Hire;‘1979-

'Wortham, 1980). However, when these results Were pooled

wrth results from other subiect areas within the same study, -

the. overall effect cons1stent1y faVored the mastery group.

AYthongh all studies measur1nq ach1evement outcomes

“y1e1ded posit1ve effects, the size of the effect was found

to vary cons1derab1y, -Th1s~var;at10n is 111ustrated in

- Pigure 1. The ogerall-achievement‘effect size for the 35

o

o  sesrcom s
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-;tudies_werconsidéted rgnqed_ffomvraz jslovin.awxﬂfseit, ;|
_wsu‘). to Aq'rea?t‘e;r than 1"70-(Ar11n & ﬁeb%te‘f, 1983; Burrows &
Okey, 1975). In fact, the dlstrlbutlon of eFfect s1zes vas.
. so d1verse that'calculatlon of a measure~of central tendency
descrlblnq the typlcal effect size from the appllcatlon of

qrouo based masterv 1earn1nq strategles was deemed

1nappropr1ate.

D A A Ay S A Rl . — -

T AT e

- - — >

To explore p0551b1e explanatlons for this tremendous

ST i e s

N ) d1ver51ty of effect 51zes, we qrouped the studles alonq
three dlmenslons andlcalculated pooled effects w1th1n“these
qfoupinqs; Studies were. gtouped'first by the gfade 1evei of

the students 1nvolved in the study, second by the. subject

ES

area to which fhe masterv 1earn1nq strateqles had been

| | A applled, and th1rd by the length of the. annllcat1on or
duratlon o£-the study. | . _
The results of . qrouplnq the stud1es by the grade 1eve1 of
.the students 1nv01ved are shown in Table. 2. Studles -
1nvoln;no students in orades 1 8 were c13551fled as L»
elementarv- those W1th students in grades 9-12 vere

mm———— -

consldered hloh school studles' and those 1nvolv1nq students

in st-secondar? classes vere c13551fied as colleqe level.

- These results indicate that although tﬁe,effects of

s
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'qroup—basedlmaSterf'1earning~strategies are poSitive across
: .
3 : o all levels of educatlon, they appear to ‘be larqer for
L : o
: younqer students in elementary classrooms than for older

53:' - hlqh school or. colleqe students.' The‘averaqe effect size -

5 g&nv01V1nq e]ementary students was .94. Studies
n‘oIVinq-hlqh.school students.had-an.average‘effeCt‘size.of
i , _‘ :.5?, while those involvinq college level stndents had\an

averaqe of”lﬁ%, A test of‘theserdifferences showed that

.they‘were;'indeed,fstatistically significant.

:‘ ’ r

One posslble explanatlon for these dlfferences across

arade 1eve]s relates to the theoretlcal underplnnlngs of
mastery learnlnq., In out11n1nq the theory Qf. mastery
- : 'learnlng, Bloom (1976) empha51zed that students' co gn1t1ve

~

entry behavzors bear a very strong 1nf1uence upon thelr

learnlnq. That is, the academlc pr%paratlon and learnlnq
. /,hlstory students brlnq w1th them ‘to a teachlnq—learn1nq
| sttuatlon can have a powerful. effect on. the level of
:achlevement theyvattaln; This hlstory determ1nes-the
coqn1t1ve skllls and ab111tles students br1nq to. the
classroom. It also Lnfluences how they Feel -about 1earn1nq
and about themselves as learners. Flemenfary school

students enter classrooms Hlth a learnlnq h1story that is

7




students. Hence the potent1a1 of mastery learnlng, or any A L

'ls theoretlcally far greater 1n the elementary grades where
"-acqulred learning def1c1enc1es are’ 11ke1y to be ea51er to

‘ 'overcome.- Flnding that the efFects of mastery learnlng are

-1earn1nq strateqles are 51mp1y more effective for learners
J,or the learn1ng~cond1tlons that typlcally exlst in

jelementary classrooms. As mentloned ear11er, several

grades aenerally_need‘more dlrect’guldance from thelr_ "‘f\\\\\ _

'eFfects at this level.

jb1oloqy, and chemlstrv. Mathematics stud1es 1nc1udedlbasrc
~math,. aeneral math, consumer math, algebra, matrix algebra,
‘Fractlons, qeometry, and qraphs. Those studles grouped_

"under soc1al studlos 1ncluded economlcs, government,.l\“

IR b pcc i e WA BT A PP - S I AR ™ i
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much less extensive than that of high school'or college

strateqy des1qned to 1mbrove students' level of achlevement,

N

larqer in studles conducted at the elementary level may thus

- -

s1mp1y conf1rm that theoretical premlse.

" Another possinle.explanation is that groupébased masterv‘ E R T

.—

studles have shown that students in the early~e1enentary

e
——

teachers to establish an appropriate learning pace. The
fact that group-based approaches to mastery learning

expllcltly prov1de that guldance may exp1a1n the larqer

Table 3 shows the results of grouplng the stud1es by the
subject area to whlcb“mastery learnlnq was applled.; Studles

grouped under sclence 1nc1ude c1asses in g@neral science,

-

history, humanltles, and-qeneral soc1a1 stud;es.,,CIasses

° .
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1nvolv1nq anllsh grammar; reading, vodabulary, and»foreiqn

lanquaqe were qrouped under 1anquaqe arts., Since.studies_

involving the appllcatlon of mastery learning in several

'snbiect areas could be counted more than Once,;the total

number of studles indicated. in this table is 1arger ttan

“that- shown in Table 2.

~ These reSults again iilnstrate.the positive,eﬁfects'of

-

aroup-based nastery'learninqlstrategies in all subject -

areas. -Ne#ertheless; there do appear to be-Subject area

dlfferences and. tests showed that these differences were -

statlstrcally s1qn1F1cant. Appllcatlons_lnvolv1ng science /»

!

‘ . , . : )
produced an average_effect size ofl.a9. However, . /

applications to instruction in mathenmatics, socjallstudiesy
. e

‘and 1anquaqe.arts yieided more.positive effeqt sizes rangynq”
. ) X : . /

from .72 to .77. T - » : / CT

These findings are not altoqether what mastery learning

theorists typicaIiY-prediCt. Bloom (1976) and Block (1971)

' hoth suqgest that whlle maetery learnlng procedures are

[

.llkely to enhance learn1nq outcomes in most all snbject

areas, effects will probably be larqest rn mathematlcs and

science. _nfter all, learning in these subiect;areas 1s o

/
!

i

.;' : , ‘“' "'t .
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instructioual brOCess,uased:uoon havinq’studeuts attain a
hithlearnihq staudardbiu each;uuit of an'instructioual

sequeuce would thus Seen partlcularly promxslnq in these

_subiects.n

Tt may be, houever,'that the'ordered“and_sequential-
nature of learning in science is generally recognized by
most science teechers and, as a réSult, instruction in

science classes more ﬁreqpently.incorporates elements of the

- mastery learniuo.process-already. _ Instruction in social
- studies and languhqe-arts,'On»the-cther hand is generally

less ordered anAi sequéntiai. Learnlng objectlves 1u these

'subﬁects are usualiy less well-deflned the best or most
anproprlate sequence of ob]ectlves is less clear, ‘and
procedures for evaluatlnq students' learnlng are typically'

more subiectlve. Therefore, to. anorporate mastery learnlng

in i nstructlon in soc1a1 studles and lanquage arts probably

requlres qreater effort and qreater change in 1nstructlona1 -

'procedures.' At the same t1me, however, the'evidence

1ndlcates that these chanqes typlcally result in very
oosltlve effects on student learnlnq.
‘ An alternatlve explanatlon for these results rests aga1n
in qrade level-d;fferences; In the studies we con51dered,

group-based -applications ofsmasteryflearniug to iustructiou

.-in science took. place primarily in'upper grades; that is, in

hiqh schooi andfcolleqe level science'classés. In fact,
this was true in eight of the nine studies that measured

-

20 -
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- effects in science-related subjects. Hence, the smaller

effect size in science may be due'principally to;qrade‘level:

differences as discussed. earlier, than it is to any

partlcular aspect of teachlng and 1earn1nq in science. Thls.

“Hwas also verlfled by a stat1st1cally sanlflcant test of a

-
- . o

suhiect bv grade 1nteract10n.

' Flnally, studles vwere qrcuped by the duration of thp.

study or the lenqth of t1me mastery 1earn1ng procedures were -
- applied., Studies lasting only one week were qrouped

.toqether;'studiesflastinq'two to twelve weeks were placed in .

a secouﬁ'qroup:.%nd studies lastlnq.eidhteen.weeks (the ~

‘typical colleqe semester) .or longer were placed in a third

-

qroup. No well-designed longitudinal studies were}founu
that 1nvest1qated the effects of mastery learn1ng when
employed over several years, although a few are presently
underway {fe.q. Vlckery ] Suarez, 1985).. The results of

qrouplnq ‘the studles by study length are shown in Table 4,

- Dy D i ity D s o

.y D w— D D

i

lThis.oroupind'oF studies showed’that study duration‘also.’

anpears to 1n‘luence the size of the effect. studles

'VIastlnq oulv one ‘week had an averaqe effect 51ze of 9?

However, studles lasting two to twelve weeks and those

1ast1nq elghteen weeks or more had- an aVerage effect. size of

. . .
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76Aand 7u,'respectfu11y. These dlfferences aqaln proved

to. be stat1st1ca11y siqnlflcant.

There are ‘several poss1h1e reasons for studles of sharter

' duratlon hav1nq larger. ‘effects. One ‘is that the studlesj
lastlnq onlv one - week may have been. subject to a- Havthorne .
effect in wh;qh srmply the novelty.of the mastery,learnlnq o
i instructional’ﬁorﬁat'lea to positive-results: A sesond and
j_' ‘ more prohable'reasoﬁ is that the studies ceverthq enlylone
; ~week of 1nstruct10n tvplrally involved learnlng about a
.topxc that vas new and unfamlllar to nearly all students.
Yor example,.several of Anderson s stqdles.fi975a, 1975b,'
,1976).inveived teachinq.eighth qrade'studentsuthe basic'
.operations of matrix.alqebra,.a'tOpic in which tﬁey had
‘11ttle or o nrev1ous knowledqe. Slmllarly, Arlln and
Webster (19@3) employed a- unlt on -sailing and pulposefully
1om;tted from ‘the results fhose students who had prev1ous
knowledde'of.the tepic. By selectlng tOplCS that wvere new
and unfamlllar to students, these researchers mlnlmlzed the
Lnfluence of any.prev1ous learning 1P that area. . In other
- wdrds; 1earnin§ taese topics wouid.be.less influenced'gy,the
»ceQnitiveaentry behaviors studeats”bring,to the -
.teachianIearninq situation; Hewever, while this allows for
a cleaner test of the effects of the 1nstruct10na1 process,
"1t also restrlcts qenerallzatlon of the results.

Studles lasttnq two weeks and 1onqer, on the other hand

‘ tvplcally 1nvolved the 1n+rcduct10n of mastery 1earn1ng

Py
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‘procedures to more general subject areas in reqular.classes. -

While this ceft7iﬁl? brbaaené'generalizability, the‘Stréng

- influence of $7udents"canitivé enfcy behavidrs is also

,likelf to.limi%”theupotehtial of qhé mastery 1éarhing

procedure§ to bring about improvements in students!

‘learning. ° ' - ' .

A third. possible explanation for these:results is that

differences in study Auration also réfléét'ajdifference in

study purpose. The cehtfa1~ques£ioh'ekpldred in studies
lasting for severalfweeks:Seemed to be, "Whét improveheht in

'1éarnin0'iS‘pxniggl through the introduction of mastery

learhinq orocedures."” Hence, these studies qené:ally

involved: instruction over a variety of topics(as it takes
place in typical séhool_éetfings..'In.stﬁdieéllastinq only.
one wéek, hqwefer, the.ceniraljquestion_seéméd ﬁd be,L"What
i&%fovement in !éﬁrniﬁq is_ggggiglg‘thfoughAthe:use of

mastery learning procedures." Tn cther words, vhile,studiesf'

‘lasting several wveeks sought to determine what was most

likely, thekstudieshlasting only one Week sought to extlore

the poténtial'of mastery learning under more ideal

conditiohs.'.mhis difference in pufpose, coupled with the

greater experimenter control and methodological rigor that

generally accompanied the studies of shorter Auration, may

.account for these differences in effect size.
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Student Rete on

Four studles were found- that 1nvest19ated students'
retentlon "of. learned mater1a1 over t1me. A study by Block

{1972) measnured elqhth qrade students' retention of the

'materlal From a hrlef anit on matrix alqebra two weeks-after

they had completed the unlt. The effect 51ze favorlna
students,tauqht under mastery condltlons uas-found to be . -
«H2. Omellch and Cov;nqton (1981) rompared the learnlng

retentxon of colleqe students tauqht 1ntroductory psycholoqy

: .bv mastery versus nonmastery procedures. They retested

students four weeks after completion of the course using

‘crlterlon-referenced 1nstruments and found-a positive effect

F‘;73. In a stuﬂy by Wentling (1973), high school students
were retested on thelr knowledqe of mater1a1 they had
1earned three weeks ear11er in a course in automoblle

+

mechanics. Aqain, mastery tauqht.students performed far

‘better on this retention test than students taught under -

E ) ' B \ . ’ . ) . -
nonmastery conditions, the effect size being .51, The only

study that investiqated~Longrterm~reteution“was{a study by
Anderson, 3cott, 5 Hutlook (1976) in which studeuts vere
retested on their retention of the material. four months

after completing instruction. The retention of mastery

students was again found to be significantly qreater,- with

" an effect size of .52,

'gme resuits of these studies show that grouprbased

mastery learninqistrategies do appear to have a positive.

24
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. e entlon of the mater1a1 they 1earn,
'althouqh not qui te as large an eFfect as upoﬁ initial 1eve1s
of achlevement. The averaqe effect size for retentlon
..across studles was .62, _A limitation of these stud1es,'.

. however, is that alllbut one measured retentlon over
relatively short time perlods.' Well -designed studles that.

measure lonq term retentlon over a perlod of months or a

.‘year are deflnltely needed

~Time'!Qriab1es -;., - : . ' : . ~

.Variaﬁles'telated to tdme‘were-imvestiqated in several'
stmdies of qroun—based:mastery 1earning strateqies.> The'
’var1ab1e most Frequently cons1dered in these studles vas
academlc enqaged~t1me,or tlme-on-task‘ The - five studles
'that 1nc1u?ed data on time-on-task a11 qathered these data
throuqh very °1m113! technlques 1nvolv1nq classroom _
‘observatloms of students. 1In: most cases,.researchers
ooserved atrandom Samole of stndents at recular imtervals
'durinq the time thetstudemts.Spent_in ciassiand recorded
theifbovett beﬁaviorsﬁas'either:on- or-off—task. 
.Comparisons bhetween masterf and nonmastery classes yielded a

positive averaqe effect s17e across the five studles of 68

kS

Two other ttme-related varlables cons1dered 1n evaluatlon,i

".

studles of qroup—based mastery learnlnq programs gene

student attendance and conrse attr i;___ tgs. -He‘g_

v
\

consldered these'to be tlmE varlables because of their

14.1\\

'J.

direct relation to academtc enqagement and pers1stence or

H

¢ -
i

e ' — — " Mastery learning.
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’oerseverance. Clark Guskey, and Benn1nqa (1983) assessed

'd1fferences 1n college students' attendance in undergraduate
i 'educat1on classes taught by mastery and nonmastery

approaches. They found statlst;cally s1gn1f1cant

differences'between class sections favoring the mastery .
3 : ' gtoups, w1th an effect size of 38.r Guskey and Honsaas

(1979) used course attr1t10n rates as an outcome measure 1n

a. comprehens1ve evaluatlon of a mastery 1earn1ng program -

- “bequn in an elght-campus, commun1ty college svstem. The1r" o

'evaluat1on involved over 2000 students enrolled in

-

- seventy-seven:different ¢lass seéctions.  In seven of eight

- . academicidisciplines, attritiom rates were lower in c1asses
3 ' taught by mastery learninq, with an average effect size of

..85. Th1s is in sharp contrast to the results from

summar1es of PSTY studles in wh1ch course attrlt;oa~fates S -

o

have qenerally been found to increase (Block 8 Burns, 1976)

"or’ be unaffected (Kullk Kullk 8 Cohen, 1979) , Perhaps the
teacher—paced aspect of group-based mastery learn1nq
.strateg1es helps avoid the high level of student

procrast1nat1on that 1s comnon 1n most student-paced PSI

S prodrams and responS1b1e for many'course u1thdrawals;

A F1nal t1me-related var1able that has rece1ved 1ncreased 'jr .
attention 1n recent nastery learn1ng studres is t1me _gent.
orInterest in th1s var1ab1e stems from early wr1t1nqs on
mastery learnlng and speclflcally Bloom's~44371) notion that

under~more.appropr1ate 1nstrucuonal cond1t1ons, students'

.
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become more similar in their level of achievement and also

-

'their.1e§rning rate. That is, the differences between the °
lfasteSt and‘sibwest learners in the time they need to learn
‘certain content to. a specified criterion begin to diminish,

Bidbm further sdqqesied that mastery 1earhing-mi§ht beioné””

T

way to offer the vast maior1ty of students/xhese more.

_wagprgpriate 1nstruct1ona1 cond1Lrnns;__l__nas,hls_hgl;gf M

u

that throuqh prpcedu;es’such as those offered by mastery

=z |

learnlna, stﬂﬂents' learnrng.rates could be altére& and slow
T . . L :

learners could be Helped to become faster in their learning.

 Pwo éarlylStuﬂies by Anderéon,(197ﬁa, 1976) offered evidence
that Bloom's notion was indeed acéﬁrateﬁ
'In_séveral,recent studies,and-reviews, however; Arlin -

(19@2; 198ua, 198ub) challenqes thls not1on, argulnq that Co-
L ]
' 'learnlnq rate is a falrly stable and unalterable student

-

Characterlst1c.' He suggests_that the positive gains

- éridéﬂced‘in most mastery léarning programs come mdinly-from“

" continually prov161nq qreater alounts of ]earnlnq time for

-students who are exper1enc1nq problems or dlfflcultles.

©

 Since. this*time must come from somewhere, Arlin arqqes that
1edrnin9'in other areas or other subjects must be sacrificed

.bo qaln these~resu1ts‘

~ .

In a study 1nvestlgat1nq thlS 1ssue, Ariin and Webster

(1983) had seventh grade students learn- about salllnq

throunh self-instructional modules for,four.days under . .

3nastery anﬂjnonmaétery conditions. Although mastery
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students achievedwat a'mucﬁ'higher.level than nonmastery

/

students (achlevement effect s1ze = 3¥0h),-they also spent c d:’

51qn1flcant1y more time.in. learnlng (tlme spent effect size
’3 11), indicating that aohlevenent ‘gains may 1ndeed be't

“attributable to s1mply greater amounts of time belng spent.

Yet because this study lasted oniy four days it is aiso . jj' ;i%

pos5Lb1e that a reductlon 1n time dlfferences d1d not have : .
suff1c1ent opportun1ty to ocrur.

" In another study“that 1asted‘two ﬁeeks, however,\Arlln -

- .of students needlng.remedlallt;me in each uu;t, Arlin

coucluded that "differences between fast and slow leatners

~course of time." (p. 116). But a close 1nspectlon of the

gstudy fesults indicates these conclusions may be =~ o 7t';%
over 1nstrurt10na1 units for the four classes 1nc1uded in -

. excluded in Arllu's,analys1s. Flggre_B lllustrates the same

<

(1qaua§ followed the ptoqress of elementary students in
mastery learnlnq classes over ten 1nstructlona1 un1ts..

Based on an analys1s ‘of - data on remed1a1 time and the number

‘remained stable across tlme " and "the extra timeineeded to . _"

brlnq slower students to mastery remalned stable across the' i -%

. 111 founded

Vloure 2 shows a plot oF the data on redelal tlme needed
Ar11n s (1980a) study._ Results £rom un1t 1 and 10 are not
shown s1nce these vere revzeg unlts and fot that reason,-
plot of femedial timefover_units,'comhiniha the fesuIts from

the four classrooms. The precise data points shown in this
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'flqure are listed in Table 5. As this qraph clearly

'111ustrates, the amount of remedial tlme needed to- brtnq

N ' "students to a mastery crlter;on,gggggased.over 1nstructlona1

units. In-Fact, the amaunt of remedial time needed in unit

9 vas onlv one-‘ourth what was needed’ fot unit ?, ndlcatlnq_
that +he dlfFerence between Fast and slow students did, |
1ndeed -dlmlnlsh Althouqh th1s stat1st1cally s1gn1F1caﬁt
linear reiuctlon in remedlal time was 1dent1f1ed by Arlln,

it was larqely 1qnored

' The qraph shown in .Tiqure # illustrates a plot_of the
iv; : ,h;tip of total teaching time to oriqihal teachiﬁq time;
. . again oyer_iﬁstructional uﬂits'fOr.tHe fohr'claSSes included

in Arlin's (1984a{ stud&.' Tn this ratio, total teaching

time is equal to the original teaching tine plus Temedial =~
. ©. time, Hén:e,!this ratie'is comparable.to the.ptoportion of

- additional time requlred te brlnq students to a mastery

o £S

\crlterlon, adiustlnq for dlfferences in the dlff1culty of

.the‘unifl >The iump in the scores of classes 3 and u on unlt

%'resulted because_thls'un;t was a review -unit, presumably
coverinag ajcuMulatidnlof'fhe material tduqht in units 1
fthrouqh 4. quure 5 shows these same data comblned across;

classfooms._ The preC1se data p01nfs for fh1s comblnatlon

~

.29
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are also listed in. 'fable' 5. Althouqh the trend in the data

shown 1n ?1qure 5 is not’ statlstlcally 51gn1f1cant, 1t is

I

e
. v ,
?f '__. o clearly in a dlrectlon supportlve of Bloom's notlon. ~In

fact, the ratlo of total time to orlglnal t1me 1n unlt 9

represents a twenty six percent reduct1on from .that of unlt

.2 in just'a two_week perlod.

dii i i i N LR S

S

—
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Tt thus appears that Arlln may be gullty of the same. .

"select1Ve 1nterpretat1on of ev1dence" of whlch he accuses

'certaln masterv 1earn1nq advocates (Arlln, 198ub, p. 81)

Vo P

Thls ev1dence, alona wlth that presented in Anderson s

BT e LT

'(197Sa, 1976) studles, Sugqests that differences between3

fast and slow learners do decrease under mastery 1earn1nq.

I et il Wi b

——That 15, 1earn1nq rate does appear to” be an alterable
é_ ':' characterliﬁlc and:mastery 1earn1nq procedures may be one -
| | way slow 1earners can be helped to 1ncrease the rate at
whlch ‘they learn..

- “v1den~e on ways to accommodate- 1 1itial differences in

stuﬂents' 1earn1na rates are léss deflnite, hovwever..
T \Flearly the 1ntroduct10n of mastery 1earn1ng compels many,

and perhans most students to spend addltxonal time in

-

learnlnq act1v1t1es, But it is less.clear vhether thlsftime .
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must come From‘that'previously allocateﬂ to 1earninq in

other subiect areas, as squested by Ar11n (1930b) and ‘
.Slav1n ‘and Karwe1t (198&), or whether 1t can be galned by
encouraq1nq students to spend a qreater port1on of their
Aschool tlme actlvely engaqed 1n 1earn1ng, as suqqested by
’fblock (1983) and Guskey (1983). Ev1dence supportlnq the

.latter of these two perspect1ves was praxlded_ln a recent T

study by 1-‘1tznatr1ck (1985) in which it was demonstrated

that under masterv 1earn1nq, t1me for 1nstruct10n is.

.'utlllzed more purposefully by both teachers and students,
the time spent in trans1tlons between 1nstructlona1 events - ' g ﬁ

and in non- academ1c 1nteract10ns 1s decreased, and the“rate

of student off-task behav1or is dramatlcally reduced
§t111, add1t1ona1 stud1es that 1ncIude systematlc procedures
for qatheran data on t1me allocat1ons and learnlnq rates ,f'

are needed.

| Student Aféect }
‘ ‘Measures of student affective variahles were included. in
s1x of the studles on group-based mastery 1earn1ng
strateq1es that ve cons1dered However, because these

studies tanped such a w1de range of affectlve 1nd1c1es, '”. S

\calculatlon of an averaqe effect s1ze for affect1ve outcomes
"was 1udqed xnapproprlate. The var1ab1es assessed in these

t investigations 1nc1uded students' affect toward the subject o
they are studying (Anderson, Scott, S-Hntlock, 1976° Block &

Tierney, 1972), their feelings about tne.importance of the

31




- ,'_. . f_. C 'l ' ~Mastery learning

30

a

subgect,(slackburnlé'Nelson, 1985),'their'academic

self-concept’ (and'erson"';-wscott, & Hutlock, 1976) , their‘ grade |
'erpectat1ons (Denton, Orv, Glussnan. SIDoqqlo, 1976), and,

“thelr attrlbutlons for learnlnq outcomes. (Duby, 1981’ o "_ f .“ﬁ
Guskey, Bennana, £ Clark, 198“).¢'Results from these_

:bstudaes 1nd1cate that mastery 1earn1nq procedures have an

ovenall pos1t1ve effect on- affective- outcomes, thouqh

tynlcallv not as larqge an effect as what they havevon

T TR R e

cognltlve outcomes. Students who 1earned under mastery

condlflons qenerallv 11ked the subject they. were studylnq

1 ~ more, were more confldent of their ab111t1es in that

kS

E }subiect, felt the subject was more 1nportant,'and accepted
s ‘greater personal respons1b111ty for thelr learnlnq than -
students who learned under nonmastery cond1t1ons. "Fffect

: 51zes for these affectlve cutcomes ranqed from .11 to .53._

by
¥

The one exceptlon to these pos1t1ve results vas the silghtly

neqatlve effect upon arade expectat;ons 1dent1f1ed in the ' BT

_Denton, Ory, lassnap, 5 Poqqlo (1976) study in which the:

_effect s1ze vas —.05 " Apnarently because students in

M T T T T s S T e

~-mastery classes receaie very reqular and spec1f1c feedback :

on . the1r learnlnq pfoqress, the1r qrade expectatxons may be

sl S A A

more accurate ‘bhut somewhat lower thau the typlcally 1nf1afed -

AR ™

grade Axpectatlons oF students in classes taught by other
methods. |

Two issues need to be kept in mind in interpretinq these

. _
i et G Tt BN
e bl s e N T B

- findings. The first .is that all of these studies'assessed

Al
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affective,chancevover relativel?'shor%rperiods of time and

dld not 1nclude follow-up measures oh affectlve outcones.

Because affectlve characterlstlcs 1n students can be very

’ dlfflcult to alter in a. short tlme, studles conducted over .

‘more .extended t1me perlods could potentlally yleld even

A larger effects on these and other affectlve varlables. on

__the_ other hgnﬂrllt -nay be that thesevfaverableeresults are

also attrlbutable 1n~part to a Hawthorne effect. In cother

E words,,the novelty of the mastery learnlng procedures mlqht '

AR £ e R S A
A 5 b .

e

have led: to temporary express1ons of enthusiasn. If so,

studies of . lcnqer duration could y1eld smaller effects.

- Clearly, addltlonal studxes that conslder affect1ve outcomes

over extended perlods of time are needed

Isasher !QE&QQleS
A flnal area of . outcomes 1nvest1qated in several studxes

of aroup—based app11cat10ns of mastery 1earn1ng ig-its -

eFFects upon teachers._ Four studles were located that

snecrfrcally*measured these effec?stf‘ln general tHése;f‘

studles Focused on how feachers react when they . begin us1nq

mastery learnlng and, as a result _see more of thelr

students learnlnq well and attalnlnq hlgher levels of

L

uach1evement In an early study ir this anea, Okey: (1977)

;found that teachers and teachlnq 1nterns expressed much more

pos1t1ve attltudes toward the nhllosophy and practlces of

;mastery learnlnq after they had used these practlces in

\ -

their elemantary classrooms for only»tbree ueeks. -The.

. .-/~ mastery Learning

§
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.approached_zero,f In another study,. Guskey (1985b) -
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eFFect 51ze for thls attltude change was 1, 67. «ﬂore '

recently, ,uskey (1982) found that teachers who successfully

fe

~1mplement mastery learnlnq begln to alter thelr expectatlons'

for students' achlevement and find 1t much more difflcult to

'\predlctjwhlch students will do,well and which students will -

- .

~experience 1earninq-difficu1ties; In this,stndy, the

reiationship hetween teachers' initial expectations'fog_

Students"learninq and'students' f1na1 achlevement

discovered that.aﬁﬁbr using mastery 1earn1ng teachers.alter
.ftheir explanationszas to‘why they'are effectiVe-in the
' classroom, q1van much 1ess 1mportance to personallty

"_ factors (effect. size = .38) and far greater 1mportance to

teachlnq practlces and behav1ors (effect 512e = 1 13). :

Plnally, 1n a 1arge scale study 1nvolv1nq 117 junlor and

R

h1qh school level teachers, Guskey (198“) Found that

'teachers who use mastery learnlng and see lmprovement 1n

:student 1earn1ng outcomes: begln to feel much better about

teach;nq~and thelr,roles as teachers (effect 51ze = .61),

"accept far greater personal.respon51b111ty for their

"'students’ learninq successes and fa1lures (effect size = -

1.25), but express somewhat less conf1dence in the1r

,{',s_r

‘ teachan ab111t1es (effect size —5-.59). Thls seenlngli'

°

anomalous flndlnq was explalned by. Guskey as a "humb11ng

effect." That is, to suddenly qaln ev1dence that they could

be far more effecttve 1n thelr teachlnq was dlsruptlve to .

Eect]
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.these,teachers;‘confidence that they uere already.doing the
‘best that vas poSSible;‘ No attempt was ‘made to follow-up |
these teachers, however, to determine whether this "humb11ng

P "/"'!L

effect" endured or d1m1n1shed over ;&d&.
It thus appears that the success¥u1 use of mastery
learning can have very powerful efFects on many teacher,
var1ab1es. Cautlon must be taken in 1nterpret1nq these
'effects, however, because not a11 are. pos1t1ve. In
..addltlon, because extended follow-up studle'= or long term
1nvest1qatlons have not been conducted we:have no evldence.*
, presently as to whether these effects endure~or whether they
:are a temnorary condltlon resultlnq from the initial novelty -

of a new approach.

" This synthe51s of research on qroup—based mastery
1earn1nq proqrams,supports the'flndlnqs of other rev1ewshof
mastery learning's effectiveness; Lihe dlock-8~Burns {19763
and more recentlv Halberé (1§8ﬂt, we ' found that qroup-based
app11cattons of masterv 1earn1nq have cons1stent1y p051t1ve
effects on a broad ranqe of student 1earn1ng outcomes,.
including student: achlevemenf, retentlon of learned
materlal, 1nv01Vement in 1earn1ng activities, and student -
aFEect. Tn addltlon, we found that the“use of mastery

ey

'learnlnq has slqnlflcant effects ‘on several teacher

var1ables, a1thouqh these’ effects ‘are nlxed. Our synthes1s~
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also revealed, however, that the magn1tude of the . effect on

,_student ach1evement measures varies w1de1y across stud1es

—

- and hence, calculatlon of an average effect size was

-

'cons1dered 1nappropr1ate. f I

several factors were explored in.an effort to account for

this variation 1n_student achlevement effects. These

.\

.factors 1nc1uded dlfferences in thg grade 1eve1 of the

¥

'students, 1n the subject area to -which masterv 1earn1ng

strateulec-were app11ed, and 1n the duratlon of the study.
While each of these descr1pt1ve factors explalned a

51qn1f1cant portlon of the var1at1on in ach1evement effect

sizes and in combination explalned S7 percent of the total

var;ation; other less measurable factors may have 1nf1uenced
the results of the'studies as well. For example, a11 of the

stud1es 1nc1uded 1n thls synth951s vere conducted Ln actual

o

-

classroom_settlnqs. The major advantage of th1s is it
offers a mOre’accurate estimate of the effects of‘mastery

1earn1nq in- th1s type of sett1nq than is pos51b1e frem

studles conducted in more art1f1c1a1 settlngs, such as

1earn1nq 1aborator1es.- ‘The major d1sadvautage, however, is
that stud1es conducted 1n actual classroom settlngs are ’
subiect to the many extraneous influences present in those
classrooms.j n1fferences 1n student characterlstlcs, teacher

characterlstlcs, student-teacher 1nteract10ns, and classroom

£

,,env1rcnments may all bear some 1nf1uence on study results.

~ These 1nfluences are extremely difficult to measure or




'measurlnq ‘those effects..' ;-_ o, . ;
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contr61; and may explain, at least partially, the ‘large

.var1atton in study results.

Another factor that undoubtedly contrlbutes to the '

varlatlon 1n maqnltude of the effects 1s the lack of

‘preci51on 1n spec1fy1ng the treatment.' As mentloned

earller, there is’ confus1on and debate as to vhat is and

- what is not mastery learnlnq‘ This confuslon 1nvolves not

"only the basis and pace o‘ the 1nstruct10nal Fornat, but

also the essentlal charactertstlcs of the feedbavk students

':are oFFered{{the essential characterlstlcs cf the correctlve
~activities in which’they'are involved “and the speclfxc ~

procedures used. to evaluate thelr learnlng. ~Many’ of the

studies in this synthes1s dld not 1nclude detailed

sdescr1p+10ns of the mastery treatment (or the nonmastery

control) and those vhlch ‘did served malnly “to 1llustrate how

'w1dely;varled that-treatment can be; In addltlon, few

A studies‘that lasted‘more than one week madeiany attempt to

orec1selv assess the deqree of lmplementatlon of the rastery

learnlnq process or the quallty of that 1mp1ementat10n.

- anFerences in deqree and quality: of 1mpleuentat10n

certalnly bear stronq 1nfluence on the maqn1tude of the
effects, reqardless of the methodoloqlcal rlqor of" the study

While this synthesis shows clearly that the effects of -
aroup-based applications of mastery learning are

overwhelmin91y.positive, it also illustrates a number of

37
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gans 1n the research on maetery learnlnq wheré%%urthe ‘
studies are sorely needed. ,One such gap‘ls Ianltudlnal
studies'of masterv learniug's eﬁfects. .Bloonm (1976)
theor11ed that students who learn a subject under mastery
.'learnlnqicond1t10ns.are more 11ke1y to develop the coqn1t1ve
'eutrv behaviors.that.are neceSsary for more advanced study
in that'subject.' Therefore, ‘they are more 11ke1y to do well
in 1ater qrades or in hlqher level courses, even when the
masteru 1earn1nq procedures are not contlnued.' A suall
a_scale exploratory study bv Bomczér, Easton, and Guskey
.(1982) supports thls notlon.. Stlll,:mote detalled
:,1ongltud1na1 studles that folloQJStudents over several : '..‘ i
' years,. parttcularly throuqh contluued appllcatlons of |
‘ mastery. 1earn1nq procedures are def1n1te1y needed.

Another related area in need of 1nvest1qatlon 1s.the
deqree to wh1ch students who learn under mastery learnlng
'condltlons develop "learnlnq-to-learn“.skllls.' These are
skills that students can use .on thelr own to enhance their
effectlveness and efflclency 1n learnlnq 51tuat10ns,"
reqardless of the teacher or "the 1nstructlona1 format.
CIearly groupfhased:mastery learnlugfprocedures help-
students'better organize’their,learuihg,’use the feedback
they receive from‘the‘teacherﬁ-oace theirlleagninq, anddworh
at correcting their learning errors; But at p;esentvwe_do
h:uot k now whether students whovexperience.uastery.iearuing'in

one subject are able to carry over these skills to learning

Tos Lot
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in othér'sﬁbjects'or'to other classes. ‘Nor do we know the

‘barticular conditions under which the transfer of these

'skllls can be fos%ered The devélopment'bf such

learnlnq-to learn sklllq would seem one of the most powerful

7

fbeneflts of mastery learnlng strategies and one that:we need

“to bettér'understand.

A third area uhere adﬂ1tlona1 research 1s needed is

mastery learnlng's'effects_npon time vartables., Well

designédvstudiesvlastinq’moré than a week or two that

consider variation in studenf'learnihg rates and how tiﬁe is
_spent in mastery learning classes would help to ansver uany

1mportant.quest10ns., Purfhermore, such studies are llkely

_ P .
to have far-reaching implications not only for instruction

‘but also for our ndtiohs'abéutrhnmanaﬁariability and . T

indi#idual pétential.' similarly, 'we need -further studles on

|
practlcal and: eFflcxent ways of prOV1dlnq fast- leatners in

"group-based classroops with opporturities to extend the;r

'learning through tewardinq and challenqing'enrichment

. .activities.- Weqfeed to know more about the beneflts and
: coqts of such act1v1t1es and how they can be best utllized

- to offer these stuients valuable learnlnq experlences that

may not: be aenerally ayallable in classeq taught by methoas‘
or technlques other tharn mastery learning. L

A fOufth area in needﬁéf further investigation is the

" classroom climate, teacher-student interactions, and
2 %y T ' 3 onsy

e
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Block asdqlnderson (1975) and

Guskey (1985) note that teachers usrnq mastery 1earn1nq are

lrkely to flnd thelr role 1n the classroom chanqes from~that‘ o

of a jndqe who evaluates students and places them in

categorlés depend1nq unon hcw they rank amonq thelr

classmates, to that of a learnlnq leader who works wlth

fstudents so that all can
:Houever, this chanqe,'or

3systgmaticdlly_explored.

be snccessful in learn1nq.-
its implicatidns;

It has also heen n

gc’

] -

P

\

-~ .

has not been__ .

.(’7

oted that

students in masteri;learnlnq classrooms readlly.cooperafS e

e
with one another and peer tutor1nq frequently occurs r

~

spontaneously. Mevarech (1985) and . Slav1n and Karwelt S

o=

(198&) demonstrated that cooperatlve learnlnq strateqles and

student-teamxng-can be,ea511y‘fac1l1tated in mastery = =~ ¥
learning classrooms. Still, additional studies

investiqatinq nasterfﬂlearninq's effectseon'these

PO 3

- H

1nterpersonal dimensions of the classroom env1ronment are

—e

—me i
i.

: tqreatly needed, e e

- - t .

4

?

whlch nuch. work remalns is. ways to enhance the mastery

>

A finaloarea which has already shown qreat promise_but in

‘learning nrocess in order to qa1n still better results.:

*3
=

,\:

“<Hevarech's (1081) study shoved for example, that the

1nclu51on of hlqher order questlons -on the formatlve tests

‘ adm1n1stered in a mastery learnan class car s1gnif1cantly

1ncrease:students'-mastery of‘hlqher lével cognrtlve

. processes and,problem'solvingjskills.

similarly, Leyton's
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(igﬁay,etudy demonstrated.that the results attained in high'

school‘mastexy 1earhinq courses can be further improved by
conductlnq br;ef reviews on course prerequlsite Skllls prlor

:to fhe beq1nn1nq of the course. Other potentlally useful

.ideas have been.squested by Bloom (1984). But €or the most\as

‘part, these have yet to be systematlcally studled., ' N
TIn snmmary, thls_synthe51s haS’prov1ded some va]ﬁeble
in51qhts into the effecttveness of qroup-based mastery
‘leatnlnq nroqrams, and has also 111ustrated some of the
strengths and weaknesses of geta-analytic procedures.
.'nete-analysie brovided us with a useful tool ineour effefts
'to better understand‘the‘reéﬁits of a qrowibq body of
‘research 1iteratufe;on mastery learning. LIﬁ.Bid not,
however, -provide us with definitiwe éﬁsvere. _:t*helpeﬁ to
“identify factors that seemed likely to infleence eiudy
results'end qeye uemphe”meens to.test the'significance_of
_those'factofs. Tt also ﬁeipeq us,to,identifyeae en;ire
ranqe of new reeeereh questions where fufther study is
clearly needed.. Granted, the oelectxon criteria we- employed
vere qulte strlcf and may have blased the scope of our
;re71ew:' But we be11eve'they were appropriate for.our
éupposeé; | |
| ;Gréup-based'mastery learning strateqies:sﬁow'qreat
potential aed great promise;l If'eppeers they can Be
'f'implehented ie'reaular classrooms without major fevisions_in~

instructional procedures, class organization, or school
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e pblicy;ﬁﬂstili'tﬁe reseatchlevidence reyieﬁed here indiéates,f'
the uselbfnthese sfratéqies can.résult in siqnificant

?f - 'improvemenfs in a broéd";ange_of sthént learn{ggloufébmes

; and’ teacher vafiéblés. Additiohal siudieS‘é:e cléaély

needed, but .the future of these stfategies iooks o

B

'narticularLy briqﬁf.-
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- Arlin, M, N, (1984b). Time, equality, and mgste:y learninq.-
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Eff ./ Data from Arlin (1984a) Averaged Across Classrooms
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