-

ED 231 619

AUTHOR
TITLE

INSTITUTION

SPONS AGENCY
REPORT NO
PUB DATE
GRANT

NOTE . -

PUB TYPE

*EDRS PRICE
DESCRIPTORS

IDENTIFIERS 4

ABSTRACT °

* DOCUMENT RESUME : . _*

- SE 041 905

Siav1n, Robert E.; And-Others
Combining Student Teams and Ind1v1dual1zed

Instruction in Mathematics: An Extended o

Evaluation.

Johns Hopkins Univ., Baltimore, Md. Center for the
Study of Social Organization of Schools.

National Inst. of Education (ED), Washington, DC.
JHU~-CS0S-336 ' . Co

May 83 R ,

NIE-G-83-0002 . ’ .
20p. -
Reports - Evaluative/Feasibility (142 i
MF01/PC01 Plus Postage.

Educational Research; Elementary- Education;
*Elementary School Mathematics; *Individualized
Instruction; *Mathematics Instruction; *Teaching
Methods: #Teamwork

Mathematics Education Research; *Student Teams

This study evaluated the achievement effects of the

Team-Assisted Individualization (TAI) mathematics program over a
24-week period.

Involved we 1,317 students in grades 3, 4, and 5,

with 700 students in 31 clas$es receiving TAI instruction and a °
control growp of 617 students in ‘30 classes receiving other
mathematics instruction omi the same objectives. Analysis of
covariance was used to analyze the data, .with achievement: measdred by
" the Mathematics Concepts and Applications and the Mathematics
Computation subtests of the Comprehensive Test "of Basic Skills. TAI
classes gained more than cantrol classes on each test at each' grade
level. The differences were stat1st1ca11y significant for grades 3
and 5 on -the Computation subtest. On the Concepts and Applications
subtest, 'differences were stat1st1cally significant for grade 4 and
marg1nally significant for grade ‘5.  In overall analyses, the TAI
‘classes ‘significantly exceeded control classes on both tests.

(Author/MNS).

>

s

- )

***********************************************************************

* .Reproductions supplied by EDRS are the best that can be made  *

% from the original doc¢ument. . - * |
*****%***************************************************************** }
|




US. OEPARTMENT OF EDUCATION
NATIONAL INSTITUTE OF EDUCATION
EDUCATIONAL RESOURCES INFORYIATION

CENTER (ERIC)
Ths gocument his been resrocuced as
recerved from the person or. organcason
«pnabng n,
S Minor changes hawbeenmdno'mm
feproducton quatity,

° x of view or 0pinions suated in s docu-

ment 9o Not necessanly represertotfical NIE
powtion. o policy.

MAY 1985

COMBINING STUDEN'I’ T,‘_
INSTRUC
EVALUATION

Robert E, Sla.v:.n, Mar
Nancy A. Madden )

“PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES_
INFORMATION CENTER {ERIC).”




Edward L. McDill, Co-Directdr

STAFF

James MMcPar tland, Coﬁbir ector

1]

Karl L. Alexander

Henry J.*Becker '
Jomills H. Braddock, II
Shiéley Brown

Ruth H. Carter

Michael Cook

Robert L. Cééin

Doris R. Entwisle

Joyce L. Epstein

James Fennessey

Denise C. Gottfredson
Gar& D. Gottfredson
Linéa S. Gottfredson
Edward J. Harsch /
John H. Hollifield
B;rbara'J. Hucksoll

*

Ramona M. Humphrey
Lois G. Hybl

‘Helene M. Kapinos

Nancy L. Karweit
Hazel G. Kennedy
Marshall B. Leavey
Gretchen M. Luebbe
Nancy A. Madden -
Kirk Nabors
Alejandro Portes

" Donald C. Rickert,.Jr.

Laura Hersh Salganik
Robert E. Slavin

Jane St., John

Valarie Sunderland , .
Gail E. Thomas

William T. Tredt %5




- . A ’ ' . ‘ ' N [ Y
. COMBINING STUDENT /TEAMS AND INDIVIDUALIZED SRS S,
: INSTRUCTION\IN MATHEMATICS; AN ) ‘
. EXTENDED EVALUATION

Grant No. NIE-G-83-0002 .

\é_/( Robert E. Slavin

Vi ) Marshall B. Leavey
.Nancy A. Madden ) Ty

Ce
-
-
.
J
- »

. ‘ Report No. 336 ‘ : ‘

May .1983

. Pub11shed by the Center for Social Ofrganization of Schools, supported in part .
as a research and deGZlopment center by funds from the United States National
&nst1tute of Education, Department of4Educat1on. The opinions expressed in. . . - .-
, this pub11cat1on do not necessarily reflects the—positiom o6r‘policy of the

Nat1onal Institute of Education, and no official endorsement by the Institute
should be inferred.

=<

>t
AN

t . .
) v Center for Social Organiziz;bn of Schools : ¢
. The Johns Hopkins University .
3 3505 North Charles Street . R
A Baltimore, MD 21218 . .
\ d ‘ ) \
] ! ,
Y




. . q
0’ Y - ’ . ' ’ 'r . . ' e
L The Centet for Social Organization'of Schools has two primary objectives:
y to develop.a scientific knowledge of how schools affect their students, snd
to use this knowledge to develop better school practices and organlzatlon.

The Center yorks throdgh three research progrfams to achieve its objec-
tives. The. School Organization Program investigates how school and classroom
organization affects student learning and other outcomes. Current studies
focus on parental involvement, microcomputers, use of time 1n schools, coop~ -,

<, erative learning, and other organizational factors. The Education and Work ’ .
Program examines the relationship between schooling and students’ later-life

occupationa and educational success. 'Current projects include.studies of °
th 8 required igg the workplace, the sources of training and
xper1ence thag lead to employment, college students” major f1e1§2§5€ices, .

and employment of urban m1nbr1ty youth. The Schools and Delinqu cy Program
researches the problem of crime, v1olence, vandallsm, and disorder im schools fiL
p , .and. the role that schools play in de11nquency. Ongorng studies address the
" mneed to develog_a strong tqeory of delinquent behavior while examining school
effects on delinquency aid evaluatlng delinquency .prevention programs in and
outside of schools. i \” -
\ PR \
' The Center also supports a Fellowships in Educatlon Research program that .
. provides opportun1t1es for talented young researchers to conduct'and publish
s1gn1f1cant research and encourages the participation of women and minorities
in research on education.

.
.

This report, prepared by the School Organization Program, describes a
24-week evaluation of the ‘Team-Assisted Ind1v1d¥811zat10n (TAI) math program
‘in grades three, four, and f1ve.

’ e e i 4 e+ i At A ———— IS




o Abstract

. [

This study e;aluate& the achievement effects of the Team-Assisted IndiVi-‘x
e dualizatiqn'(TAI).math prdgraﬁ:over.a 24-veek period. The subjects were 1317
students i grades three, four, and five,'with 700 students in 31 classes '
receiving TAI ins'truction and’a control,groug of 617 students in 30 classes

receiving other math instruction on the same objectives.
!

‘ Analysis of covariance was used to analyze the data. Achievemgnt was mea-

‘sured by the Mathematics' Concepts and Applications and Mathematlcs Computa-

- *

tions subtests’ of the Comprehéh81ve Test of Basic Skills.

‘TAI classes gained more than ‘control classes on.gach test at each grade

Lt i}

level. The differences ﬁefe~statistica11y significant for grades three and

five on the Mathematics Computation subtest. On the Mathematics Concepts and

Applications subtest, differences were statistically significant“

| o .

four énd marginally significant (p < .09) for grade five. In ove ;
v SN (

1yses, the TAI classes signiflcantly exceeded control classes on both tests

\(p < 001) i . ""'} i ." "\‘\ '\~ ' .
' ’ . Lo h
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‘ ' : Y
Adapting .instryction to individual differences in ability or achievement

has been one of the most persistent problems in American education for

decades. At various times, opinions and practices have favored the use of

’

tracking, within-class ability grouping, computer—assisted instruction, pro-

.

grammed instruction, and mastery- learning as ways to help meet the need of

e student. for instruction at his or her own level. Particularly in mathe-

’

matics, where learning each skill usually depends upon mastery of prerequi-

site skills, individualization of instruction has long been advocated.

However, at present, the educational peéndulum has swung away from indivi-

St

dualization. The ascendant direct instruction movement (e.g.,rBrophy3 1979;
Good, 1979; Rosenshine, 1979) has generally included among its prescriptions

for practice an avoidance of within-class ability grouping, programmed
g
> instruction, or other formal means of individualizing instruction. Propo-

nents of direct instruction argue that individualization tends to require too-

¢ »

much management time, depriving students of direct teaching'tiﬁe and forcing

a

the assignment- of large amounts of seatwork, which has been associated with
Iow time on-task (e.g., Good and Grouws, 1977). Research on programmed,

instruction models, in which students work individually on their own learning

<

packets at their own levels and rates, has found few advantages of these -

-

¢ {
. methods for mathematics achievement (e.g., Miller, 1976; Schoen; 1976). 4
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However, the problem of accommodating student heterogeneity ir mathematics
inptruction will not go away.' If anything, such trends as mainstreaming, ..

desegregation, shrinking school sizes, and abandoning of tracking are making .
-~

classes -more, not less, heterogemeous. Even if .past golutions to this prob-.
~ 1

lem have failed to live up to éxpectations, the search-for solutions to the

problem of ad4pting instruction to different student needs mﬁft continue.

s

Recently a new method has been devised to teach mathematics in heterogene-—

-

ous elementary school classes. This method, called Team-Assisted Individual-

-

ization, or TAI, is a programmed instruction mode]l designed to allow students
[

with quite diverse mathematical skills to work at their own levels artd rates.

¢

However, TAI also incorporates components drawn from a research tradition

-

.

quite distinct from the programmed instruction tradition: Cooperative learn-

ing. 1In cooperative learning (Slavin, 1983) instructional methods, students

. y .
work in small’, heterogeneous learning groups and are rewarded based on the

performance of the group members.” Several dozaJ field experiments have

established that these methods have positive effects on student achievement
in a variety of subject areass including mathematics, and have positive
N L .

effects on such variables as ethnic relations, self-esteem, acceptance of

mainstreamed students, andtime-on-task (see Slavin, 1980, 1983).

TAI was designed to solve the perceived.problems of programmed instruction

by using cooperative learning teams cqmposed of 4-5 students of all levels of
. | g

| 3
pasf(pegformance. In TAI, students work on programmed materials in their

teams, and are rewarded b®sed on the umber of units completed by all team
. - r
members and the accuracy of the final tests taken by ‘all team members. Stu-

\

dents themselves are responsible for|almost all thE‘manaéément,of the indivi-

s
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3
4 .
. dualized program, including checking of answers, filing of materials, assign-

-

-
- .

s, . . ‘. . .
,—gcnt to new units, and so on. This frees the teachgy to provide direct
. ~

ihstruction to homogeneous teaching groups compaped of \students drawn from
- ;

different teams. !

! 6
The use of the cooperative teams in TAI is- hypothesized to solve many of
the problems of programmed in'struction identified by critics (é.g., Kepler

and Randéll, 1977; Schoen, 1976). For example, critics have noted thét these

] .
methods may reduce the teacher to the status of a program—¢hecker, depriving

»

students of direct instruction and .extended explanations of mathematical con-

cepts. In TAI, student management and checking of materials frees the

teacher of this chore and allows.the teacher # provide direct instruction.

<

’

Lack of motivation to proceed through materials accurately and at a rapid

rate is another frequently mentioned problem of programmed instruction (e.g.,

.

- Schoen, 1976). The team reward system in TAI is hypothesized to create with-
) . .

in-team encouragement for academic efforts. 8imilar team reward systems have
* ‘ -

been consistently found to produce proacademic peer.norms and to ipcrease
student achievement (see Slavin, 1983). Checking of gg;erials by partners

: 2
within' the cooperative teams also provides 'students with immediate feedback
, .

on the correctness of their E@sponses, enabling.them to skip material on

Ll

which they:have shown mastery Hut spend adequate time on material with which -

’
.

they are having difficulty. =

t <« -~

The TAI program has éeen evaluated in two recent studies reporteg by Sla-

vin, ‘Leavey, and Madden (in press). In both, students in the TAI classes
-

gained significantly more in achievement than did control students. TAI stu-
. - e
dents were glso rated as better be d by their teachers, and in one study,

&) , ’ :1{) o R 1'

~

»
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TAI students were found to have more pgsitive self-esteem in mash and be'tter
[
"3

attitudes toward math. Further, TAI students have been found to have more

. .

positive attitudes toward their mainstreamed, low-achfeving~classmateé (sla-

vin, Madden, and Leavey, 1982).

- However, the Slavin et al. (in press) studies were relatively brief. 'One

L 4

study was in effect for eight weeks, and one for ten. The positive results
m}ght have been due to the noveity of the TAI program rather than to the par-

ticulars of.thq program itself. Also, the studies used only the Mathematics

L I }

Computations subtest of the Comprehensive Test of Basic Skills (CTBS). It

.

might he argued that the TAI program’s positive effects on student achievé+

ment could have been due to a greater emphasis on computations than concepts

-

Y
relative to the control progranm.

.
.

The present study was conducted to investigate the achievement effects of

the TAI program over a much longer period (24 weekq) and to use both the

- ~

Mathematics Concepts and Applicgtions and Mathematics Computations subscales

)

-

of the CTBS to more fully assess achievement outcom®s. .
J 0
. Method N
‘Subjects and Design .

\ The subjects were 1317 students in grades three-to—five in a suburban .

Maryland school. district. Seven hundred students in 31 classes were assigned
to uéeyTAI, and 617 students in 30 classes matched on grade level, d{strict—
administered California Achievement Test (CAT) scores, and type of neighbor-—
hood were assigned to tﬁenbontrol group. enalyses of covarianée (ANCOVAT;//

with CAT scores as covariateQ{ were used to adjust CTBS posttest scores for .

)
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any remaining differences in pretest levels (nome of which were.st§riética11§

significant) and to increase statistical poweT.
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Treatments ) - L .
Team Assisted Individualization. The principal components of TAI were as
- - ' follows:™ - ‘v =
‘ +
-~ . - N .
- ‘ 1. Teams. Students were assigned to four— or f1ve-mgmber teams by the
. . [ 5N

project staff. Each team consisted of a mix of high, average, and low
~ ‘ ¥
achievers (as determined by a placement test), boys and girls, and stuaents'
4’ ‘ - ¢
of any ethnic groups in the class represented in the proportion they made up

t

of. the entire class, Students iQentifEEH as receiving resource help fdé a

fgarning«problem were evenly distributed among the teams. Students were -

reassigned—to new teams every eight weeks by their teacher# according to

-
. T

same procedure.,

L)
s % ’

» 2. Placement test. The students were'prégésteﬂ at the beginning of the
project on mathematics operations. Students were placed at the appropriate

points in the individualized program based on their performance on.'the diag-

o

nostic test. ‘ : ’ s
1
L 2 .

3. Curriculum materials. During the individualizefl 5ortioh of the TAI

N

s~ -« .
process, students worked on prepared curriculum materials covering additionm,

subtraction, multiplication, division, numeration, decimals, fractions, word

problems, and introduction to algebra. These materials had the following

Nt
. subpgrts: "
. . --~An Instruction Sheet expfééping the skill to be mastered and giving a
! g . step~by-step method of solving problems. T«

-

-~Several Skillshee@s, each consisting of twenty problems. Each

skillsheet introduced a subskill that led to final mastery of the

PR

- entire skill.




7 ? L4

--A Checkout, which consisted of two parallel sets‘of ten items.

[

»

—-=A Final\ Test.

A 3 %

-

>

--Ansver Sheets for Skillsheets, Checkouts, and Final Tgsts.

L3
>

D 4
- S ' . C
L\\l 4. Team Study Method. _Follcwing the placement test, students were given
) X a starting‘point in the individualized mathematics units. They worked on

their units in their .teams, fo@lbwing these steps:

--Students formed into pairs or triads within'their teams. Students

located the units. they were working on and brought them to the team

v

.area. Each unit consisted:'of the Instruction Sheet, Skillshe@ts, and
f:) Checkouts stapled together, and the Skillsheet Answer Sheets and

Checkout Answer Sheets stapled togegser

v

)
4 b

--Students exchanged Answer Sheets with partners within their teams. .

--Each student read his or her Instruction Sheet, asking teammates or
.+the teacher for lelp if necessary, and then began with the first

Skillsheet in his or her unit.

-~

~-Each student worked the first four problems on his or her own Skill-

sheet and then had his @r her partner. check the answers -against the

. Answer Sheet. If all four were correct, the student could immediately
_ go'on to the nextlSkillsheet. If any were wrong, the studentwhad to
. try the next four problems, and so on until he or she got one block of

’ four problems correct (asklng teammates or the teacher for help if '

needed)., S

*




.r

N\

5.

- - . &—.‘ - ' - ! . ~/

~-When a studént‘gqt four 'in a row correct on the last Skillsheét, he or

she could Eake,Chédﬂbut,A; a ten-item quiz that resembled the last
! H

Skillsheet. On the Checkout, students wprked alone until they were
! » R

S . 3

finished. When they were finished, a .teammate scoged the Checkout.
"If the student got eighf\br mofé itgms c?rrect,,f@e t;ammate signed
. the Gheckout fq indicate'that the student w;s éertified by the team ts
take inal Test. If the student did not get eight correct, Fhe

teacher was called in to explain any problems the student was having.

The teacher would then ask the student’ to work again on certain

Skillsheet items. The student then took Checkout B, a second ten—item

test comparable in content and difficulty to Checkout A. Otherwise,

students skipped Checkout B and went straight to the Final Test. No

student would take the Final Test until he or she hdd been passed by a

4
-

teammate on a Checkout. Wheh a student "checked out," he or she took
the Checkout to a student monitor from a different tea% to get the
appropriate Final Test. The student fhen completed the Final Test,
and the monitor séored it. Two or three students served as monitors

e
each day, rotating responsiblity among the class every day.

] . .y
Team Scores'and Team Recognition. gt the end of each week, the

teacher computed a team score. This score was-based{on the average number of
I3

units covered by each team member, with extra points fo§ perfect or near—per-

fect papers. (riteria were established for team performance. A high criter-
ion was set for a team to be a "SUPERTEAM," a moderate criterion was estab-.
lished for a team to be a "GREATTEAM," and a minimum criterion was set for a

team to be a "GOODTEAM." The teams meeting the "SUPERTEAM" and "GREATTEAM"

v

‘ b
r . . B . oo
criteria receivedN\attractive certifitates. .

P



LY

6. Teaching Groups. Each day, the teacher worked for 5-15 minutes with

L]

.~ . < ) 7

’ ’ ' 9 - . . ﬁ, -."“ }
, \ - . : ¥

S

. , o .
groups of students who were at about the same point in the curriculum. The-

v ¢ N ) 4

purpose of these sessions was to prepare students for ﬁnjor:conéepts in

upcoming un'its and to go over any points with which students were having.
S . ~

trouble. ! ) - » .

IS . . . . ) o
- 1) ) '

Control. The control group used traditi\oWeth(?ds for teaching mathe—
matics, which consisted in every case of traditd4onal texts and-group-paced ‘

instruction supplemeﬁted by small Homogeneous teacher-directed
. . ’ .

math groups.
v

Mathematics Achievement Measures . . ' 4

t ~ *
’

.

The Mathematics Computations and Concepts and Applications subscales of

the Comprehensive Test of Basic Skills (CTBS), Level 2, Form S, were adminis~

)

tered as a posttest of student mathematics achievement for students in grades

three and four. For fiféh graders, Level H, From U was used. The CTBS .

(rather than a currieulum~specific test) was used to be sure experimental and
LY
2,

control classes would have equal opportunities to have their learning be

registered on the test. No efforts were made to design the curriculum mater-

ials to correspond to the CTBS items. As noted earlier, California Achieve-

‘ment ‘Test scores from routine district testing were used as covariates to

‘

control for initial differences in achievement. For third and fifth graders,

the CAT séqres wvere from the fall before the study begaﬁ; for fourth graders,

<
third-grade fall tests were used as covariates (as the district did not test

fourth graders).
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Results and Discussion

s . .

- d <

. ) ' The datg’ were amalyzed by means of analyses of covariance. For analyses

. . . .
- . involvjdg thre €CTBS Mathematics Computations Scale, CAT Mathematics Computa-

tions scores were used as the covariate; for CTBS Concepts'and Applicatioms,

the corresponding CAT scores were used. N
’ oo - : v ’

Analyses were conducted separztely for each grade level. Also, an overall

¢ »

analysis was conducted by changing all-Bcores to z-scores, adjusting posttest

~ -

*

scores for covariates, and thén conducting an gnalysis of varfance on, the

[} A .
residualized scores. i . oL
& N R * ‘
, " . ‘ ‘: . . ; - )
. : . ’ Table 1 About Here ' '
T
. " - :

<
»

' The results are summarized in Table 1. All analjses were conducted using

raw scores, but Téblq'l presents grade equivalents for ease of interpretation
A - . . .

-

'

of the different tests.

v

TAI classes gained more than control.classes (controlling for CAT scojes)
- " .
on every test at every grade level. The differences reached statistical sig-

. ‘nificance for Mathésﬁtins'Computagions at grades three and five, but nog.

four. There were significant differences at grade four and marginal (p <

.09) differences at grade five for Mathematics Cdncepts and Applications. In

o

the overall analyses, the TAI classes significantly exceded control classes

., on both tests (p < .001).. - ' ! .

,fhese results support the conclusion of the Slavin, Leavey, and Madden finl

press) studies that TAT is an effective program for accelerating mathematics

- .
’
} . LIRS
.
.
"

1
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11 =

learning in elementary schoobf"DifﬂbrenQes were not statistically signifi- D
-~ , i < .

. » . .
cant at every grade level for every test, but there were sighificant differ-

. ) ) -

ences favorimg TAI on ong,or ire other test at every grade level, and the

overall differﬁnces combined across grades were highly significant, ,averaging
. . .

about a quarter of a grade equivaient.'

b
.

These, results make it unlikely that the positive effects of TAI on student
— i A
a;:EEvem

’

ent found by Slavin, Leavey, and Madden (in press) were artifacts of . '

-
.

the no;elty of tﬂe program, as novelty effects would not be*g}pected to
- s b e
remain in- ef fect for 24fweeks. Also, the fact that the effects of TAI were

as sfroqg on Concepts anJ'Applications as on Computations is an indication

that the program not only benefits basic skills; put\also af fects higher—

ordbr mathematical learning. g
. R L . ’ -
5
o -
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Table 1

Exberimental Results in Grade E&uivalents
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