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- . . Introductory Statement . /
’ rd ‘ ’ 5

The Center for Social Organization .of Schools has two primary objéétibes:

to develoﬁ’a,scientific knowledge of how schools affect their students, .
. .and to~use. this knowledge to develop better school practices and organdza-
, tion. . . . ey TETRRL TR (e e (Cuw TES IER T Tmmeb e e e 1-»._‘ _wa-.'—.-_j e
Y 1 ' .

‘ . . , \
The Center works throuygh five progréms to achieve its objectives. The. .
Studies in School Desegregation program applies the basic theories otf"
. . social orghnization.of schools to study the thernal ¢onditions of
¢ desegregated schools, the feasibility of alternative desegregation policies,’ 4
¢ .- and the interrélations of school de§égregation with other equity issues -
such as housing and job desegregatton.- The, Sch ol'grgaqigggigp progyam, T
is currently comcerned with authofity—cbgtrol tructures, task.structures,
reward systems, and peer group prOCesse§ in schools.’ It has produced a L.
o~ large-scale study of the effects of Qpen\§choo,s, has developed Student
N ’ Team Learning instructional processes fbruteéc ng various subjects in
. g/' elementary apd secondary schools,’ and has dfoduced a computerized system ° . -
A\ for school-wide attendance monitoring. The School Process and Career

. Dévelopmqu progré@'is studying trdasitions fronrﬁlghlgzﬁbol tdo post-—
secondary institutions and the role of schopling’ in the development of ' .
caréer plans and thé actualization of labor market outcomes. The Studies .

« in Delinguency and School Environments program is examining the inter- :
action of school environments, school experiences, and individual character- Z-

‘ . istics in relation te in—school‘and later-life delinquency. .

. . -

> DEE T . ‘\ . . ) - 2, .
. - JfZhe Cepter also supports a Fellowships in Education Research program that °
”TB\ provides opportunit&éé for talented young researchers/tb conduct and
. tpublish signifitant reseatch, amd to encourage the p%rticiﬁation of womeny .
) and minorities i%'reéearchuoh'education.. T . : -
R This report, prepared by ‘the School’OYganization program,:reports'the results .
-l . of a large-scale experimental study.of*Mastery Learning and Student Team P
Learning instructional methods. - n
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, . * Abstract .
Y ’ ot
' . Mastery lLearning and Student.Team Learning are two widely used i
- . L - . .
P - ‘ o . “ ‘ ‘. - s e
instructional methods designed to confront the problem of student
> ' R R ¢ M ’
: . s Py s . 4 ~
diversity in group-paced instruction. This study evaluated‘Mastery
. DS . -
Learning, Student Team Learning, and a combination, in 43 inner-city
‘ T ‘ , R .
‘math nine classes over a full school year. Results indicated greater
+ ' . o~ ' RN \ M
achievement on a standardized test'for Team clasdes than non-Team classes,
\ .
but nggreater achievement in Mastery than non-Mastery classes. : ‘ ,
: - ‘. ) - [ > ’
" Differences in- tim€ use were suggested to explain treatment differences \g
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Introduction- * -

L]

-

Over the past several;years, there has been growing interést among

educational researchers in methods that seek to improve group-paced (as ~

A ) ’ M .‘ ) . - ’

opposed to individualized) instruction. The quéstion asked by this
. . .

research is--given that many teachefs’ teach the same material at the'

- - ! ’ ¢
. -

same rate to all their stugents, how can the effiectiveness of this form

A . . . . . .
05 instruction be maximized? Improving group-paced instruction is

N Lo ‘ « \ i » ’ '
especjally important in junior and $enior high schools, where individualiza-
. "

Te tion using eithe€r homogeneous reading or math groups, programmed instruc~ °
] . A \

'tion, or learning stations is rarely seen. 1In these schools, it is common ’

-

practice’ for a single teacher to instruct a class of 35-35 students who ,
s b °! .. . : . .
, . * may be quite,diverse_in background, aptitude, and motivation.

P— ~

- This diy%rsity of student population creates several imstructional

design problems for the group-paced tlassrooms. PFirst, instruction must

-

*{ . , " be appropriately paced to meet the.different needs of individual'students. -
l .

-

A fast 1nstructlonal pace may leave beh1nd students who are not catchlng

% 3. . by ’ -

on, and the c&mulatlve effect of a fast pace may be especially deleterious

v

in highly.sequential subjeets.suéh as manhematics and reading in which

7students'who fa11 to learn early.skLlls:have d;tflculty learning later . . N
ones+(see Karweit, Note 1). On the other hand, a slow pace m: hold back

(y more able students and may reduce the 1nterest.oﬁ all students.

N ' - . . >
. Another problem that student diversity creates for group-paced
¢ N -\/ . P _ ’ ’ ‘
' instruction is hog.to reward students for their efforts. In~a heterogeneous

. K e .

classroom, good grades may be too eas11y avallable ta some students and: too
'S !

inaccessible to othens to serve as powerful motivators . (see Slavin, 1978a)
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paper desgribes each of these methods, reviews the literature related tb

" as '80% or 90% correct:on the formative test)*.

. 1. Present the objectives. MY \ .
‘2. Present the group-based instructional plan. ! \
i .
3.’ Prdsent the group-based instruction.
y . P X
#® 4. Administer the diagnostic-progress ("formative') test.
. . g
T ~ ’ ‘VL .
5. \}dentify satisfactory/unsatisfactory progress in student -

4.(i.e., meets the preset standard).

}
N !
-This, student diversity poses critical problems for- the %ac1ng of”

1nstruct10n and for the 1ncentlve§structure used in the classroom

Three types of group- paced 1nstruct10nal methods have been extensively

N

researched in .recent years;1Mastery Learning, Student Team Learning, and
) . v .

direct instruction learning models. Each deals with the inherent problems

¢

S

- .
of group-paged instruction and student diversity in different ways. This

2

.its appllcation and reports the resuIts of a year—long exper1menta1 study

¢

whlch 1mp1emented and evaluated var1ants/of these group-paced 1nstruct10nal

A f .\.

models.

'Mastery Learning

)

-

. .

MFstery Learnlng is the oldest and probably the most widely used

systematlc alternative to trad:tlonal group-paced Lnstructlonal methods

’ -~

Individualized methods, such as the Keller Plan, are oftén also geferred

. - .

) .
to-as Mastery Learning, but we are interested here in Mastery Learning as

, 0 ¢ & : . . .
a group-paced strategy, followigg Block and Anderson's (1975) Mastery

.
¢

group-paced

Learning in Classroom Instruction. Reduced_ to its -essentialst,

0

~ .

ollowing teaching steps (from

X

. . .\ . A o
Mastery Learning procedures involve t

Block and Andersor, 1975, pp. 46-47).

' . . .
compare students scores against a preset. standard, such

learningj(i.e.,

S

~
»
Q3

Certify thofe students‘'whose test performance is satisfactory®

6.

-

74
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. . M . .
- N ( - \ .
~ R ' e} ¢ . -
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7. "Correct'" (reteach) those students whose performance is not ° -
. . satisfactory. { o ‘A o .
»a . ° * . w N ' . :
v 8. Monitor the effectiveness of the correction phase (i.e., -assess &
. ’ ' > 4 "« - .
" + students on a '"summative" test). . . oL e
9. * Certify those $tudents whose performance is ng& satisfactory
o, . . : \ ~ ST . o
' (i.e., meets the preset standard on. the, summative ‘test). T
.o Mastery Learning ‘thus confronts the problem of student diversity by

providing additional corrective instruction to students WEP dor not achieve
v ~
€ - g -

a criterion scoqe, or mastery, on a test tled to the unit obJectlves

R
» ' . f( e P
X

Instead of holding time constant and letting learning vary as a consequence

13

of individual dlffexences, Mast@ry Learnlng hokgs learnlng to mastery

v

~
. constant, and allocates additional time to allow“lmost all students to
L) 7 \
meet that criterion. While stgdents who did not achieve mastery on the

formative test receive their'corregtive instrultionm, students who did

: 3 . T °
- ~ ,achieve-mastery -work on parallel enrichment activities that do not.advance
, them on the skills the class is studying. ° . . T
. . n
‘ Mastery Learning confronts the incentive\broblems of group-paced

- ’ \‘

instruction (at least for low achievers) by making it pOSSlble for all
9}

sy stfidénts to receive a grade of "A" or "B" if they achieve mastery, regardless

-

.

of how.long it took them to.do so. By thus ‘allowing students enough gime -

- T Tt . ~

to master a topic, acddemic success is theoretically within the reach of
* N LAY - "l . \
every student. R - ©os . ] \ ~
~ F ! p . /

; - Student Team Learning ' Loee

’

. M * E S
’ . KR i &, . . .’
A.quite differént approach tQ the problem of group—p% instruction -

’

Jds represented by Student Team Learning (SlaV1n, l980a) In Student Team

Learning methods, studentg,are as31gned to- four- or f1ve—member teams that -~

- . N
» -

are hetefogeneous in student perfprmance levels, sex, and race or ethn1c1ty.

.

- P -

There are several related Student Team Learning methods, but. the simplest

-

[ERJ}:J is %tddent Teams—Achieveme?t Diyisionst'or STAD (S}avin, 1978?): }n " ;

: . . . o8 by
- T .- . . : g ()




g classroom ‘use, STAD involves the following stepsE -
' o ' T« o N
; 1. The teacher presents the lesgon (using lecture-discussion methodsf.

! N ¢ - . ! . . N \
. - *

* 2.- Students work in teams oﬁ\worksheets to study the lesson.

4
[
f - , . .

- - ' 3. Students take a quiz on the lesson.’ .
_ : . @& o .
. 5 » B
i 4, Quiz scores are compared to students' past averages to compute
o :\:.‘»\ B ' % ,
. &~ . - ~improvement scores. « _f .
’ P 5. Team scores are fprmeg;frOm improvement scores,and highest-
' ~ ©
. /

' gscoring teams are recognized in a'class newsletter.

.
o
- ¥ .

& STAD confronts the instructional problem of'stddent diversity in _
1
\ * r .
group-paced instruction by allowing students to-work on their worksheets
? ' . . ) \ ' ‘
: in heterogeneous learning teams. Students use the team study time both
t .

to learn the materials themselves and to make sure that their teammates

have done so. While tutor—tutee roles-are not agsigned, the fact that the
By [ -~ ]

team members are heterogeneous in performance levels means that students

'\

. . . ' {
. who ,do not understand the concept béing taught are likely to be able to

R \ . -

'learn the concepts-from their peers. STAD units typically take about the

same amount of class t1me as do units in trad1t1Lnally structured classes,
A -

» . *so STAJ changes how 1nstruct1on is del1vered and stud1ed rat‘her tl/lan how

h - - ‘s

time is allocated for students to learn.
By - oy .

\ ) - STAD confronts the 1ncent1ve problems of group paced instruction

- o

A

by-reward1ng merovement rather— than absolute_levél of performance. Th1s

/system putsosuccess and failure within the reach of every student, 1n
contrast to the traditional grad1ng system in which some students,are ..

. . .

- much more likely to spcceed th%n others‘(see Slapin, 1978a) . The team

’ ) i : ] L4

N -

L seore is designed to motivate\stsoents to help one another and .to encourage

one another to do wgll, and'EBeiimprovemen&i_coro system allows any
3 - ' * - i . ! Al
"studelit to contribute as much as any other to' the team score.

I3 - o

ERIC

.

. —



" Direct Instruction Components of Mastéry and Student Team Learning =
4 \ 3 - ; - N “
Another approach td designing a group-paced clagsyoom i$-d°set of

. <o . \,o .
. .',. ) . . . i - .l - ."6/-

‘principles tollectively subsumed under the title’"direct instruction"

.
[

(Rosenshine and Berliner, 1977). The assumptions behind diredt instruct:ifpn°

.are'quite d1ffereqt from those behlnd,Mastery Learning and Studéht Team '

heafning Maste}y Learn1ng and Student Team Learntng ékp11c1tly recognlze ,

* 5
wwe

u,studenk dLver51ty as a probfem to be solved in" group-paced 1nstruct15n,
) 3 . ‘/' AN ! - ..\:
this is the central focus of Mastery Learning and to a lesser “extent of

M ) ) ' ~ ol ~

Student Team Learning. The assumptlon gu1d1n§ direct instruction methods ¢

N S
.

" is that group paced instruction should be made more\eff1c1ent, and tﬁ%t .

Y .
- . . ~ P

solutions to'the general'prohlems of group-paced instruction lie in well-

. . . - P v
established techniques, nok in entirely new techniques such as Mastery
A . o= - .

€ .
Learning and .Student.Team Learning. "Direct instructional methods or’

R . * ., M N L4

(% . [ > .
prescriptions yary.widely, but .agree on the centrality of such features

. -

as¥clear focus on instructional objectives, frequent assessment of student
£ N s -

hrogreSSJ high time-on-task, and rap1d pace (see, for example Cood and

. r—-—_ , ] X - .
\ Crouws, 1979).. ' . ¢ . . \ - . .

-
0

Note that *with the exceptlon of rapld pace, the other features of

e >

direct instructional modils appear ir both#Mastery_Learnfng < d’Student

“Team Learning. . These methods also.emppasiée clear focus on insitrugtiona

v
\: )
.

»

vy . 2 e 0 s .
objectives, frequent assessment (auizzes), and high time-on-task.

o . o - . ‘J

Matéry Learnlng 1nherently 1nvqlveq&aSIGWer paée, because it allocates

> - P - ————

.

class time to corrective instructio

for students who. meed it. Student tu:
N .

Team Learning does emphasize a rapid ‘pace, but the varied activities

- - 4

. involved in Stddent Team Learning typiéélly require an overall ‘instructianal
[ ' v * v a Yo .

pace like that of the graditional classroom. However, it-i$ still possible

- . - . - + [
to see Mastery Lea\ning and Student Team Learning as variations 'in .

.




Gl R} ~ "b

Lt

®

, 1/~ . 6 »

? ) - o - ' 3

- -
g . ‘ - ~ .
N ‘s . e '
. ,

. Y efficiency-oriented, objectiverbased.direct instfuction.

g .

“ Given thEt Mastery Learnlng and Student Team Learning contain much
TN - -
o= . of the 1nstructiona1 eff1c1ency advocated by adherents of the direct

-

-«-‘-.. L - . .

1nstructlon movement, it may belp0551ble that if and when these methods

-
s

. are successTul,in increasing student achievement, they .are successful
' . . ‘e . ' -

bedause they incorporate and operationalize these.elements, not because
. L

of their unique features (mastery criteria and corrective instruction for

’

-Mastery Learning; heterogeneous teams and improvement scores for Student

v

Team Learning). .

. Research
RN The extent to which Mastery Léarning significantly improves student

achievement in elementary and secondary’'school is not completely clear.
Q .

.

Although the’effects of Mastéry Learning on student achievement have been

‘
s

n

Learning vs. trad1t10nal methods over a 51gn1f1cant perlod For example,

-

sogste studies (e.g., Anderson, 1973, Note 2 Block, 1972, 1973; Fiel and

N s

Okely, -1974) - took-place pver perlods of one week or 1ess Many (e.gJ
3

Block,~ 1972‘ 1973; Fiel and Okey, 1974; Glasnapp, Pogglo, and Ory, Note 3;

«.

Hymel and Gaines, Note 4 Jonesg;gote 5; Wentling, 1973) gave students

bl

corrective instruction'outsLde of regularaglass t}me w1th ut prov1d1ng i
‘ “ =

«" . any additional instruction for the control groups.~ In one study thé@

- | ' R .
- measuted'this extra time,@Wentling, 1973), it was found that the Mastery
. ’ Learning classes recgmved g total of 50% more 1nst§uctipnal time than did

"

K control classes. A few studles (e g s Caponigrl, Matheis, and Schumann,
” L]

- r

Note 6) have even used grades as dependent variables, whi?h‘is not

. ‘ . . . .
. ) legitimate, becausé ghades are increased in Mastery Learning as part of

. the treatment.. . - ) , R T

.fl“ ) Q o . . . L o ' 1 N\
- . . » ‘ B | | H 3 \/\t\/
L. [ ‘ [ "‘ . /,’ N '

'assessed in ddzens 05 studies, few of these provide a fair test of Mastery

4




\ ‘. ) i ‘ ) ) ‘ \
A o _\Some evaluative research on Mastery Learning does not contain these’ P e,

i

. .
flaws (see, for example, Okey, 1974,~1977; Hecht, Note 7). However, these

studies share a more subtI® probleﬁ.' In each, a specific unit of study:is
given to Mastery LeaYtning grAup(s) and control group(s). \The different ’ *

* ‘i‘classes are held to the ‘same schedule. This seems unbiased, but ‘many

studies (e.g., Wentling, 1973) show that;tgaditional~instruction takes less _-

DY - * .

time to cover a unit than does Mastery Learning. If this is the case, -

holding both groups to the same schedule may artificially deprive the tra-

[y » .
~ ditional codtrol group of its‘advantage,-espegially when (as in these |

studies) a test based on the objectives taught in the Mastery clasees was
used instead of a standardized tesQQ.sibthat any additihnal material taught

in the traditional classes could not influence the final test score. Also, “‘“i

/

these studies are of short durat10ﬂ§' Thgaiongest (Hecht, Note 7) covered

three two-week units, while the Okey (1974, l97i) interventions were

" implemented for a tot#® of only two weeks. '

Two Mastery Learning studies in mathematics did allow the ezserimental
g ) N > \ .
A .
and control groups to go at their own rates and‘evaluated?the program over,

a long period. Kersh (Note 8) compared Mastery Learning to a control ' \ =
treatment in fifth grade mathematlcs classrooms for sixteen weeks. No
differences on any of three achievement tests (including two standardlzed .

test scales) wefﬁé.found Similarly, Andersom, Scott, and Hutlock (Not}a 9)

. com;ared Mastery.Learning to a control _treatment in grades 1-6 for a fuil '
year. Standardized test results indicated that Mastery classes slgnificantly . '
e;ceeded control classes on one of three subscales’ at grade 1, and on two ' §§§

e

N

of thfee subscales at grade 3. However, Non-Maste ykclasses significarntly

. i
s g -
exceeded: Mastery classes on all three subscales at“§¥hde 6. “Results con- .o

1

’

‘sistently favored the Mastery classes on a testfcomposed of obJectlves o -

taken directly from the Mastery curriculum, the authors admit that these

. . - .
ey

:
*ERIC : 1 ' - ’
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>

comparisons are more "content valid" for the Mastery groups ‘than for the

control -groups. A retention test given three months after the end of the -

i y A ig 2 . . - . v
inferventions was also based mastly on the objectives pursued in_the
. . s ' ] ‘
Mastery classes. ‘Thus, on tests that were;not biased toward the '‘Mastery
L .

- 'Y

classes, these longer stud1es that allowed ‘the control groups to go at

thelrvown paee did mot show advantages for Mastery Learning.

: ) o
Although it is p0551b1e to flnd fault w1th one or another Mastery

°

‘Learning study, the fact that many studies done in many dlfferent settings

Mave ‘ g

have -found positiye effects,of_Mastery Learning on student achievement
N 4 . .

cannot he completely discounted. There is still a need for studies of"’
- ‘ 2

Mastery Learning that allow the Mastery and traditional groups to go at

| » . ‘ sy
‘their own'rates, so that coverage as well as degree of mastery are both.
3 Al v Y

allowed to vary.l There is also a need to discover whether any effects of

. B ’

‘ Mastery Learning are due to the use of Mastery criteria and corrective

S

. : ~
. -

instruction, or due ,to the. emphasis on clear objectives and frequent

&

* ’ t v . |
assgssment that are characteristic_of other group-paced models;such as |,

N b ° -
\
Student Team-Learning and Direct Instruction. . k

o %, R

- <
Documentation of effects of Student Team Learning on studént achieve-.
~ ' . . :

N

ment is somewhat more straightforward, although there are still a gew

problems. Nineteen of the twenty~tw6 field experiments evaluating Student

. ‘e

7 ° -
"..; Team Learning methods (STAD, TGT, and Jigsaw II) have found signific%ntly A5

. . . - "
} positive effects on student achievement (see Slavin, in press). In all.
- k . h

- - | .

.the Studént Team Learning studies, experimental and control:groups are

4 ’ - | %

|

. - t

-given the same opportunity to learn a specified set of objectives, without
’ - ' O N -

any additional time or resources (other than teacher training) given to
14

the experimental,groups. Almost all studies of Student Tegm Learning

. -

involve t1me periods of at least six weeks, and all use st hdardlzed

' ¥

. and/orx cujriculum-specific’tests as dﬁpendent variables. In most studles

27
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of Student Team Learning, the "control" group used a*structured method

'qalled'"focused]instruction," in which the teacher/ presents a lesson,

students work individually on worksheets, and thedfstudents take a quiz.

B
3

Focused instruction thus contains the direct imstructional components

(esg., clear focus on instructional objectives, frequent assessment)

~
- . .

contained in Student Team Leérning. Therefore, En such .studies (e.g.,
Allen and Van Sickle, Note 10; Madden and Slavin, Note 11; Slavin, Note s

12, 1981; Slavin and Oickle, i981), the treatment effects on student

7 \

achievement are clearly due to the use of the teams and the improvement

-

scores. Focused instruétiop itself has been found to.significantly

improve student achievement, (Slavin, 1980b; Beady, Slavin and Fenness%y,
F A
1981), and when Student Team Learning is compared to completely’ untreated '
\ LY .

dntrol groups (not using chﬁged 1nstruct10n) achievement effects .are also

positive (e.g., Slavin and Karwelt, 1981; Sﬂav1n 1980b; also see DeVries:

and Slavin, 1978). _Oné important problem, not addressed until this paper,
. ,

-
és that none of the STL°studies has lasted longer than a semester. It is
4

- " @
»

- , A} > -
important to find put if team motivation, a critical element of the treat-

-~

ment, diminishes with a longer period of time. Also, studies of Student

. , .
Team Learning do not always find significantly positive effects on student

~ i -

achievement; a few studies (e. g‘ Slav1n l978c, 1929) find no signlficant

\ .
differences in achlevement” although thqre is always a‘trend- favorlng the ‘ ..
Student Team Learning group. o
. . ‘[
Study Design ¥ ' ' ‘ I

"The present study was designed to investigate tife effects_of Student

Team Learning (STAD), Mastery, a combination of teams and Mastery, focused

“~ ) .
instruption, and an untreated control group on student achievement. This
i ¢ PN . . .

study compares these five treatments in a common design that allows

‘instructional pace to vary but cledrly specifies the instructional universe’

El

. — ‘ .

- . : -

. -Zé; . o : -

- ~
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‘that teachers are responsib e for by providing all classes with the same N
N . .
' book and- aSsociated obJecglves. The Study took place in general mathemat1cs )

-

¥ N [}

L] .
. and the teachers in each conditidn were trained

-

a school district staff

The research staff, /Nﬁ\\\

\

development team experienced in all the methods

ware of the purpose of the .

-

" except_ for behavtofé} abservers who were, not
study, had minimal involvemént with progra
¢ - h ‘

implementation after the initial

o
.
[y

trainiqg.’ This strategy avoided the posgibility that extra attention,or

- »

assistance of the researchers could aff

’ ! . e

¢t ti€ results. Thus, the i , M
¢ treatmehts were implemented with minimal interventidn involvement, or |
- o bd bd

supervision of the research staff. The experimental procedures were used

.

over the entire school year to reduce the possibility that treatment effects

. -

! WOuId be,due to novelty or to short-term motivation, and to allow all

teachers an equal chance to cover the entire book on which. the currlculum

t 3

. was based. .

N

) .
., Teachers voluntedred for the study and were randomly egsigqed to one

- M

. : of -the five treatments by the research staff. Teachers could carry out
their assigned treatment in moxe than one class if they so chose. . °
. _ 2
The experimental design allows for: twd sets of comparisons. One, a
» . ‘ /'

2 x 2 factorial -design, evaluates Mastery Learning and Teams as factors,

"~ with all treatments sharing the same curriculum materials and basic
L ' schedule Zteaching-worksheet-quLz). This comparison permits assessment of

. hd .’ [ >

1 the ee?bcts of Teams and Mastery Learning on achievement net of their focus
y ~ 4 a
! on clear objectives and frequent assessment. The second set of comparisons
., . P /s ¥ ‘ . T
involves contrasting each treatment with untreated control classes., These -

. -
o~ .

compatisons evaluate each method as a package, rathér than as a set of .

N .

- 4 '

{ components. : ‘ . _ o . : .

3 (< J K ' ' .
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Methods . 4 . R \ - . .

The- sample consisted of 1,487 ninth grade géneral mathemaiics students’

- N . . ) . L.
in 16 junigﬁ#senior high schools in inner-city Philadelphia, _Of these*

students,‘7%6 had usable pre- and post-test achievement défé. This longi-

” . .

f the analysis reported in this pépgr. Sample -

tudinal sample is the ba;}s o

loss came about because of student abse7teeism an? mobility within the
sysgem.‘ In addition, seven classes were deleted from the saméle bgcause
fewéé.than five students in the class had‘usable ﬁré— aﬁd ﬁést-tests.{
Thus~thé final sample consisted of 49 clas§rooms: { ’

£

Althouéh the sample loss is apprecfggze, it was roughly the samé across
. i
all five treatments, falling ir” the range from 48 to 53 percent. Conse-
. ) . T
quet{r\lya whatever factors lead to sample loss were probably equal acrdss
C o A /

all treatments. - wikﬂ;te also that a4 comparison Of the achievement data of

. the cross-sectional samples with the lon itudinal sam reveals the usual
3 , p g

pattern of higher scores for the longitudinal than the cross-sectional
~ysample. )
) Py .
Measures '
“ ~ shortened version of the Mathematics Computations andsConcepts and’
3 3

Application 5ubécalgs of the'Coﬁprehensive Test of Basic Skills (CTBS),.

, »

Level 2 Form\S, and a curriculum specific test are the achievement measures
P .
used in this analysis. Every third item was taken from.the CTBS in order
5 .
to achieve a 30 item test which could be taken in one clase period. The

curriculum specific test was derived from items on the twenty-six work~-
sheets. The raw number correct wag used as the achievement measure for

. *both the;CTBS and the subject specific -analyses. ‘ . -

. -

Design and Treatments . .

¢ s- ) ‘
* The experimental design was a 2 x 2 factorial design, with Mastery

\ : . ’ '

!

3

——

.
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\ ‘ - ' -
Learnrng and Teams as factors, plus an external untredted control!group.

The conditions are referred to as Mastery, Mastery and Teams, Teams, -
- N ‘.
and focused instruction. These four trqatments hlg both the: curriculum
. ; . L . . ! . e .
materials ,and the schedule of instruction in common. e -
. )
Curriculum . .

t

-

All four experimental treatments used the same curriculum materials.

The currlculum conslsted of” 26 sets of worksheets and qupzzes The work-
(¥

sheets and qulzzes were adapted from\Mathematlcs for Today (Tobin, 1975),

g . !

a Math 9 text that uses regl-life problems to teach bas1c mathemat1ca1

&

operations to gpw achieving students. The two Mastery treatments alsop

a L4

" ’ . . . ' "')
- received sets of enrichment act1v1t1e$, to be used, by those students!| who

.. »
w7 had attained the mastery criterion on the formative test. These enrich-
ment activities paralleled the worksheets and quizzes, 'but were made more

. . -

: difficult. The untredted control group received copies of the Tobin text
* but nof the worksheets and qu1zzes
" \-\ .
Focusedaﬁchedule of Instruction - s " P

Y . 3 B
[ v ~7

All treatment’s used 'a similar schedule of instruction that consisted

% .

.

~ of teacher lecture, worksheet work, and quizzes. ’;Dhis cycle usually took *

about one week to complete.

. ; | . .
s . [ . *
— Mastery (11 classes 6 teachers). In the Mastery classes, the teach-
s « A
ing &¢ the units fofiowed a prescgibed sequence of. teaching, individual
1 ‘;" - N \ <
worksheet work, formative quiz, corrective instruction, and summative quiz.

.

- . - - ”~ -

The ﬁormative quiz was used to determine if students had achieved the 80%
" ' e

mgstery critétion. Those who had not achieved mastery received corrective’

IS

instruction, followed by 5&5ummative quiz. Thqse‘students'who attained 80%

or better on the formative quiz wdre provided enrichment actiwvities per-

- '

taining to the same units. S . ’ ’ -

*

. & ==
’
¥

O s " ' . &
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? 4 1

, *Student Team Learning (8 ‘classes, 6 teachers). .In the team clasges,
. 4

~:' . .
_the students followed a sequence of teachiﬁg, team study of the unit, and
N t . T, S

" then a-'quiz on the unit. The quiz scores wéregﬁompared to students' past

.

averages, and- their improvement scores were spmmed to form teah scores.

,'Thé’highest scoring teams were recognized in a class newsletter. This
. - § . . ’

prgcédure was identical to Student Team Achievement!Divisions as designed

by Slavin (1980c). L I -

) Teams and Mastegzﬁ(S classes, 6 teachers). These classes followed a

sequence which combined elements of the Team treatment and Mastery treat-
5 - Ty,
mint described above. In the Teams and Mastery treatment, the classes were

taught using this sequence: teach?ng, ~team studys forkabive quiz, correc-
2 . .

. L .
t}ye instruction within teams, and summative quiz. Séudents who did not

S

« - 7 - L}
achieve the 80% mastery criterion on the formative test received corrective

instruction within their teams. After corrective instruction, they took the .

. -
¢ . - . .

summative quiz, and the teams' summative quiz scores were formed into team

’“
. ' - . DI -
[y

scores as .in the Team treatmemnt., ' : . .

Focused Instruction (7 classes, &4 teachers). This treatment served .,

«

as the control group in the factorial design. : Classes usedra schedule of

instruction as follows: teaching, individual worksheet work, and quiz. g

o . ‘ . . '
This treatment thus differed from the Mastery treatment in that no corréc-

tive instruction or summative quiz was given. It differed from the Téam

/

- -

- g
treitment in that students worked individually and did not receive team,
, b < - K

recognition. __— , 3,
4 . N .

Untreated Control (15 classes, 10 teachers). Besides the four °

-

experimental conditions, an untreated control group was included for
P : ;

compa%ison purp3§és; This group received the same textbook on which the
wofksheets_agd quizzes wgre based, but’&id not receive the worksheets and
’ ) 2 e C’ '

quizzes. This group thus received instruction in the same material, but

» ’ -

L7 b
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their teachers ysed their normal instructional methdds .

The

v

the

and

apprec1ably lower on_the pre .test.

.

-

subject curﬁiéulom specific achievement. tests.

Y

1

.

Results

«

s
standardized pre-test was Efed as a covariate.
2 =

«

() -
’

-

pre- and post-tests

Table 1.About Here

»

. Table }-.contains fhe results of ‘the anafyses“of the standardized

In thegge analyses,

v

N

. . ,
- . Examining the pre-test values for thezﬁentro
experimental groups, it'is apparent that the control group cored'
. . I

X

top panel of Table 1 .provides the means and standard deviations for

1

o

.S s
Comparing the pre—test controh group

N
L}

~mean to the experlmental treatment means, we found that the control group

L

.

was 51gn1f1cantly lower on the pre-test than the‘@xperlmental groups

(F jkll 56 p <. OOl) Thus, it appears that

s

N o

3

the control group departed

C

substantlally Qrom what wquld be expected by random ass1gnment. We could

.

‘

not locate any part1cular reasgn for this breakdown in randomizathn

7’

3

Desp1te this d1ff1culty we -dq use the control group in the following

LN -

analyses, cautlously interpreting the results in llght -of theﬁproblems

IS

+in randomization.

2 X

2 Comgarisons

¥

LI

[ \e

'

: These analyses involve only the four experimental condltio/s

hd J

carry out an analy51s of” covar1ance, controlling for the standardized

.

v o

pre-test, to determine the i

factor, and their interacti n in explatning the posb—tést scores

¢
difficulty in randomiqgtion -does not influence thepe results .as no

-

Srtance of the Masﬁery fadtor, the Tegm

'

The

. stattstically significant pre-test differences were found among the

treatment groups in the 2 x 2" design.

the F values and relev1nt p's for the 2 x 2 comparisons.

L

S

-

PO

'The middle pa‘hel of Table 1 provides

The team factor
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classes had siéaificantly higher standardized post—tes;s,/net of pre-tests, |,

. ‘ . . Es R v . B Q . -

thapedid non—Team,classes (F = ?§56, p £.01). i .

-

The Mastery.factor and

N

. ‘ o ", '
+ the-jnteraction term weare not sign#f%cant for,%be standardizedytests.

-
| S . ! \ N

2 x 2 comparisons ipvolving thé curriculum specific test did not indicgte ?
’ < y - ] PR .

The,

any‘sggnifiéant differences.

»

Treatment vs. Control Comparisons y
[ e LN P /\‘N
In these analyses; we compared each of the four querlmeutal cond1t10ns

. - g Y o B u
(separatély)'hlth the untreated conq;ol grOup. In, the dlscu551on we keep ,
in mind the difficulties in randomizatidﬁ'discussed earltier.: For‘the T a
. .y I >
standardized test, both t Mastery group and the fpcused 1nstruction

2
- -
£ . ~ f

group differ 51gn1f1cant1y from the control group (F = 9 23 P < Ol for

3

In both cases, “the . .

Id .

5.95, p<.05 for focused Instructlon)

‘ - . @ .-
experimental conditions performed worse on the post-test,

Mastery; F =
controlling on =~ g“
) DO . .

their inmitial score, than did the control group. The poor performanee - \5
v b P ’ * .4 ~
of thé Mastery group in gomparison to the control gfbup'is seen’againion .-

¢

the curriculum-specific test (F = 4.5i,>b‘<a0§): On ‘this test,, .However, -

the focused instruction gréup'did not differ from the contr®}l group. No ’
> A h Oup v

signifitant differences were found for the Masterf‘and Teams or.the Tggms .
Again, given the apparent diffgculties in randomization, these
[ LT .

results must be interpreted tentatively, as we cannot determine the extent

ya “ . -
e .

to which these differences arose due to treatment ~8% due to uncontrolled

? - < e - « -
factors. . , - L .
e _ 5 I 3 .
Piscussion® : . e .

)
v

. f .
®

~ This. study evaluated th%,achievement effects of a group paced Mastery | o

Learning model, Student Team Learning,xa combinaﬂﬁon of the ‘two, and a - .

.

Focused Instruction mode%/?n a'year—long imp}ementation dn math hine' classes’
’ - . A . @ '
in inner-city Philadelphia. The factorial comparisons indicated’that o




. s _ _ k-
. . - 16 . S

classes, that received tﬁe team treatment had significantly higher achieve-
- > - . - j
1]
me%t on tqe standardized test, net of the pre-test score. No differences

\

o

. ! .
were found in the factorial comparisons for the subject-spgcific test.

L9 . I— ° i
R . B v

Jt ‘ The comparisons with the untreated control group were made problenmatic )

~ .

due to siénificantiy lower pre-test scores in the control group despite.

@ 3 r‘9, - S* ‘ - \—"‘

. . random assignment. The negative results for Mastery Learning and focused

S ‘instruction and the lack of siénifican?ly\ffsitive results for Student

£

[y
’

ol Teanf Ldarning on both the standardized and“subject-Specific test must

+
a

‘éherefore be interpreted cautiously.~ It is impossible to determine the »

. . .
. ~ . .
- *

S extent to whlch these’ findlngs are due to the treatment or due to pre-
x

» existihg uncontrolled factors.

A\ - _/ 4
s - ] The lack of any positive.evidence supporting Mastery Learhing in

.

+ either the-2 x 2 design or. the treatment-control comparisons was not
i . M 4 »

expected \ Given the widespread belief in‘the efficacy of~Mastery Learning

~ .

. for this type of student populatien, underétandlng in greater detail the

Y

reasons for the lack of effectxveness seems critical. We explore two
. > \
. '63 additional hypotneses which could account for the lack of Mositive effects
. “ L of Mastery Learning. .One explanation involves. the effect,Qf.a different -
\\pace of 1nstruct10n. A second'eiﬁianation involves the effect of treat-
< N \ f:@ N
. mént-by- abllity interaction for the Mastery group N -

- N L]

PacingrEffects .

-~

" A basic tenet ff Mastery Learning is that most students can learn if

e they are given enough timerto acquire the necessary skills. The uneven

distribution of ledrning, accordihg to this’reasoning, results from students

-

not naving approprlate amouqts of timé for learnlng., As we pointed out X
4 in the review of Mastery Learning, many evaluations which have found

"¢ positive. effects for Master¥y Learning have provided additional time. Thus,

~/ 0

Y - ¢ ‘ . ¢ . ) \I‘ A
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" it is plausible that Mastery Learning may require significantly more time‘;'
1 . — k to be successfully implemented. In our study, all‘tqeatments were given%; .
. ' J o é} ~ ~ .
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.\,

—  studied. To test this hypqthesis, we divided the subjebt-specific test -

¢ —

,‘A «

— the same amount of time for mathematics instruction, Mastery Learning

. ’ ~

- *may have been successful at what it covered but, because it could reduire—
. » ’ LY

‘additional time, may have ,simply‘covered less material. If this were

<« .
true, the Mastery treatment should have performed better on the test items

’ x
-~

on the/early units that all classes were equally likely to have covered

N « ‘u - ' X
than on items from later units, which the Mastery classes may not have

R .

'@ into three portions correspohding to the time of year in which the items*

-

i were taught. We then carried out 'separate anaLyses for these,three tests
/‘ aa
. " to determine if the Mastery condition outperformed the other conditions
r s .
on items covered at the beginning of thé year. We did not find any
. N

<

. - . }
evid®nce of ‘differential achieYFment on any of these subtests.

A more direct way to examine whether there are significant differences

-
N

in .pace Cand qherefbre coverage) is to examine tefcher logs dndicat?%g
’

the number of days spent on-specrfic units. These logs nrov1de onfy . ’u
 suggestive ev1dence, .as they were not kept systematically by all teachers
ﬁ
‘included in the achievement ana1y51s.o Comparing’ the log data for those

. 8

who dld complete them we do not find that the Mastery treatment actually

used, on average, substantially more time per unit than did the Mastery

-

and Teams or the' Student Team Learnin treatment. However, the Mastery
. g !

roups spent much more time taking tests than did the non—Mastery'groﬁps S
g 2. X

I o .. ]
(26% of their instructional days vs. only 18% of instractional d%y%rin

.
° N -
’ - - .

the non—ﬁastery classes 2ﬂ”fﬁus, t® Mastery classes covered units at
Sl < ‘

1 - . - B .
.* . - . e

about the same pace, as the team classes, but they devoted less time t6~

. .

actual instruction. This difference in iqstructional‘time cLuld, of

. - |

) . ’ . ’ ' ’ /

Y
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course, explain at least part of the failure of the Magtery treatmeng to o
a Ce ' [N v,
' increase student achievement. . { . ¢
as Ab‘ility X Treatment Effects to & ’
Another explanation for the lack of positive effects for'Mastery
’ 1 ]
L - . J \ S Y %
. Ledrning was the poss1billty that Mastery Learning may be d1fferentially ’ »

.

effective for some students, partlcularly lower ability'students. Such T

an- effect weuld be consistent with the proposed uses of Mastery Learning

o & 0w .
Fl . ~

in mahy situations where students are pe;forming pooriy. To see 1f thls
. were true, we entered a treatment-by-ability interaction term and repeated - ° Y
¢ N - .
the analyses reported in Table 1. These additional'analyses‘indicated .

A}

that there was not an ability x treatment interaction for the 'Mastery

é;ondition. However, we did find a significant abilit& xgfreatment inter-

> a

< ) action for the Student Team Learn1ng treatment, ind1cating the positive
v N

¢ Q‘ ;effeet of STL for students\bf low ability (F = 4 35, Q<: .05) ¢

. . -

/

. It is possible that implementatiqn of the Mastery.Learnlng treatments

w was less‘than optinal.a gyen<t;e rudlnents of Mastery instruction--testing

™ .

and corrective instréecion::yere difficult to implement gf&en the high * ,

aBsenteelsm, high mobility and very lou)achievement of this pOpulatlon. -
Yet ;t iSjprecisely_this type of'population for which Mastery Learning'is

seen as nfost applicable. Also, because.this year-long implementatlon did (_ \

T ¢

L not have a high involvement of the research staff in the day to-day

.

act{vitieq of ;he project, it seems toAprovide a fair assessment of how

W

Mastery Legrning would have been implemented under normal conditions in

¢

- urbdn schools. In fact, the ‘district training staff thcb trained the

P

, experimental teachers used esséliially'the same procedures- it has used to

train hundreds of Philadelphia teachers in ‘Mastery Learning methods, and

- » .

. did vigit classes several times over the course of the study to be sure

- hd ~

. » ~ ‘ . -
4 ; _ 25 - . .
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that teachers were implementing their treatments. - ' . .
s / .

{ ’ ) N ‘ . v, »

. i The findings of greéter achievement on the part of the Team treat- .

v . . - P

menti is consistent with earlier fﬁsearch on Student Team Learning methods
~ BEEAN . oy Lt
(Slavin, 1980a; Slavin,/ in press). This study is significant in the

J . -

. " mesearch on*Student Team Learning for thfee reasons . FLrst, it isithe e . |
- . * , .
. only evaluation of tﬁése methods wh1ch has taken place over a full ]

: 7%,

-> .. . ,
o ...+ academic year. The fa&t that signflcant effects were found for. thls

-
> .

5 perlod of t1me %s 1mportan€?§as 1t qﬂﬁresses the general appllcablllty . 3
c 4
v of these‘metbods as_a, prlmary 1nstruct10nal mode—in the classroom. - .

‘

. Secondly, the studx is important because it found that tﬁe addition of
1 ! ‘ . - ) 3 . ~ ) ~r

corrective instruction and summative quizzes did not enhance the’

T

~ .». . .effectiveness of the team learning approach. Third, this .study provided ) v
¢ additional evidende that Student Team Learning is particularly effective: .- v
“.. * ’ . P - ’ "ia
. with low achiexers. revious,pre-test by t?g%tment intefactipns in Mhe e

f »

‘ . same direction have beeh found for STAD by Slavin’(Note 12) and Slavin ° ° N

j—

L] . ) - ’ » .\ -
and Oickle (1981). . : .
. * ) The conclusions.of  this $tudy mist be cautiously genmeralized. The® . to
. .. ~ 4 . . ' A N
. students were very low achieving, inpner-city students. There were severe -
(& ‘e N

problems with sample attrition due to hlgh absentee£§m, high mohlllty,aaﬁd

= . class changes within schools. Nonetheless, these conditions seem to be S

representgtive of urban schook s}tuations, and not defects of thg<study o ‘

.
-, ©

de51gn. Similarly, the stddy was designed to involve a minimum,amount of © I .

) - e

b hand—holding f%om the reseaéﬁhers An ‘an.’attempt to prov1de an_ evaluation -

v ¢ L - %

of a project under condltions similar to what the schools themselves would

. v . .
4 - - N N ~

> experience outslge of research. Thus, we see these resullts: as appliséhle )
to many‘;fﬂfif lower class, urban sehbgls in which both Mastery Le%fﬁiné‘ f‘. o
ang Student Team Learning are often used.‘.ﬁ . % ’
. . . . wh . . »
' S 2 R B
3 - . S .~ : ‘ -
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) Table 1: Acddemic Achievement Results

.
S N

» S
Treatment Means and Stand;rd Deviations

@

. ' Mastery and K “ -
Test Mastery Teams . Teams . Focus,_ Control ™ . .
' N=156 N=125 . * N=135 - N=138 N=182 o *
::‘ ' R 14 - ' :
Pretest 14.6 14.3 : 15.0 14:0 13.3 »
] CTBS \ (5.5) 4.7 - (6.2) (4.5) . (6.0)° - -
\ : . '
Posttest 16.1 ‘17.1 : 17.6 15.9 16.6 v ! T
CTBS (5.9) (5.2) T (6.4) (5.0) (6.8) p .
\ Posttest 8.1 9.9 . 9.8 9.7 8.9 -
(CRT ~15.7) (5:2) (6.3) . (4.7) (6.0) - o
) e
F Values for 2 X 2 Factorial Comparison
\ » " o vy ' .
Mastery_)?“Team Team. Mastery '
& . - - ] .
v ¢ CIBS .10 . 9.56% . .14
- W ' (d.£.=1,549) ~ - (d.f.=1,550) (d.£.=1,550) . \
‘ CRT 2.07 : 1.05 .96 : 2
T (d.f.=1,549) (d.£%=1,550) (d.£.=1,550) 3
k| X : Ct v
o ' F Values for treatment control comparisonsa
o . -
. . Mastery & - Teams ‘Focus.
. * Mastery vs Teams vs vs vs
Control Control €ontrol . - Control
CTBS . 9.23%x . ' 281 o .235 S BN )
© (d.f.=1,335) (d.f.=1,304) (d.f.=1,314) (d.£.=1,317)
N &) T .
CRT, {i o 4.51% .003 .156 - .t .004° »
(d.£,=1,294) (d.£.=1,271) (d.£.=1,271). °'(d.f.=1,276) - s -
’ s ’ ~ T ‘\ ) - ‘
* P .05 . S I - T B .’ T
** P <.,01 . X ‘ .
3These compaffgbns should be interpreted‘W1th cauqiu( as there were d
. statistically significant differences between the control. group and- the
v experimental treatments. -
. . X ' « . 1
" .
+ , . .
. ) < .
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