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- , .Four h1gh school speC1a1 educatlon teachers in~the .
vOcat1ona1 Education Program in the_ South Bend Community School
» Corporation. participated \in.a ‘mathefatics program. They then .
,' conducted ¢classroom research related to their inservice activities «
. with their mildly hand1capped students. Teacherg.used manipulative
. materials in their -inservice sessions and indicated pos1ﬁ1ve ,
.attitudes toward their use with low- ach1eve:s. ‘Each teacher. seiected .
a minimum of 10-student~ for: part1c1pat1on in the- study, the entire '~
“class part1C1pated in the activities. Focus of the study was student
‘achievement onp computation with whole numbers, Each teacher '
determ1ned ‘the format for use of man1pulat1ves, such as Try-A-Tile
“ Cards,. math match card games, .pathway activities, calculators, and
-dice games. Increases in ach1evemEnt on compu@atrigs vere obtained on
- all-subtests and compos1tes with one exception. R ults lent- suppOft '
- to -the notion that' use of mathematics manipulatives with slow -
learners can improve computation sk1lls. In addition, classroom .. .,
activities created a h1gh level of 1nterest 1n»mathemat1cs among many
students. (YLB) , ;e o
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ing. Yet research has prov1ded ﬂimlted rnformatlon on how to
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’. South Bend indiana

MATHEMATICS MANIPUuATIVES IN A PRE VOCAT IONAL PROCRAM
TEACHER INSERVICE AND CLASSROOM RESEARCH B
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' The achlevement‘of slow 1earﬁers 1n mathematrgs;is infiuencedA

greatly by cultural. dlfferences ?nd def1c1ent cogn1t ve functlon-

. . 5

(d

’ e

effectlvely produce\ﬁathematlcs programs and instruction for en-.

- °

'v1ronmenta11y andior academ1ca11y d1sadvantaged students ‘ Schulz

'(1972) p01nts out that educatlon has been ”notorlously un1mag1na—

" tive and unsucceSsful" 1n prov1d1n mathematrcs,programs for the

a

o experlences be an integral part of the acqu1s1ton ‘of abstract 1deas.

;,More recently, the Nat10na1 Council of Teachers of Mathemaéics, 1n

slowvlearner‘ He further stiates that iniour current educational pR—

s1tuat10n, ”the teacher is the cultural agent of change who can

adapt the strategles and. tact1cs of 1nstructlon to meet the needs

Qf the slow learmgr : - | ';. . e |
 Over the 1ast twenty. years,-many mathematlos educators have .

urged greater use of manloulatlve mater1a1s in teaching mathematlcs

at all 1eve1s The NACOME report (1975) recommended that. ”concrete

. °

t
its "Agenda for Actlon,ﬂ recommended that "teachers use diverse

s . « o,

// 1nstrhbtgona1 strateg1es, _materials, and resources in the1r teach— .

/

—

)
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,they have generally shown ‘that man1pu1at1ves are especlally

ing." Althpugh research efforts are 11m1ted as noted ear11er,

-

'effectlve with slow 1earners, produclng ach1evement and att1tu-

»

dinal ga;ns (Howard, 1970; Schippert, 1965).

-This articles discusses an- inservice program for teachers

of m11d1v mentallv handlcapped h1gh school students #nd results
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of’classroom-research‘conducted‘byAthem on‘the‘ﬁse Of’mathematdcs: n
manipulatives,t | l‘\ . ' . : ' ) - .i |
\_.‘ - . | _.:In—SerVice Program A ' .; ':b o
) The South Bend Commun1ty School Corporatlon prov1des a Pre—

Vocat10na1 Educatlon (PVE) Program for 1ts hand1capped youth

'ﬁxr_ The PVE curr1cu1a offer .a variety of academlc courses and prac¥_

3 g

o
tlcal work experlences deS1gned to prepare h1gh school students
to enter the worklng for e after graduatlon. fﬁ ' DR

, -

(tF\“' B \ Through a grant from the Ind1ana Department of Pub11c In-.

‘-._., structlon, D1v1s1on of Equal Educatlonal Opportun1ty, to the De—

segregatlon/Integratlon Department of ,the South Bend Commun1

1

g1ven an opportun1ty to receive 20 hours of 1nserv1ce tra1n1ng :’ Az

L 4

in- mathematlcs o read1ng over a two month perlod. "Four teachers
from three h1gh sch ols volunteered to partlclpate in. the- mathe—

e mat1cs 1nserv1ce program w1th the st1pu1at10n that they would

- ' conduct classroom research related to the1r 1nserv1ce act1v1t1es.'

>

-A rank1ng by the teachers. of.areas of concern 1n mathematlcs pro- .

v1ded the framework for the ingervice. ses51ons.' The session toplcs

are listed below: f ) S Y .f _ | .

. .

. 1. What" mathematlcs should wé teach to the 1ow ach1ever9_

2. Pr1nc1p1es for teach1ng computatlonal skills, class— \\\<\"'
. i room. starter act1v1t1es, Try -A- Tlles, tangrams.

. - . 3. Calculator actlvxtles, polyhedra d1ce games for.com-"
. putatlonal skllls. A S

4. -Card games for computatlonal skllls and 1nforma1
: geometry. X




v o o PO . S o
o 5. JFraction Dominoes, fraction pieces, Fraction Bars,
“ ST magic squares. ' ’ : . : B

O o+ B4 Fraction activities via cards'and'dice games.~

s . 7. Money concepts, Pathway act1v1t1es for computational
' skills. o : R

. 8.° Data Analys1s, discussion of results'of:experiments.

" ’

' mater1als in each sess1on, W1th most mater1als being new to the
) ' f
vteacheLs. Comments by the teachers at. the end of the program
indicated pos1t1ve attltudes_toward the use of manipulatives

a

. "with.low achievers. S G '"ﬁ'.' "f B
B The Studies . \\

o .

.- \

- . Under guLdelines of the grant, each teacherhrandomly

2

selected a m1n1mum of ten students for participatlon 1n\theﬁ

« e -

\
study, the ent1re class, however, participated in the act1v1t1es.

The hlgh school students enrolled in this’ spec1al educatlon pro—.'. N

_ gram have been class1f1ed‘as mlldly mentally hand1capped. f \‘

N PRS-

All teachers agreed that student . achievement on ﬁomputation

.,with whole numbers.was_their_maJoriconcern.u Pre_.and post- tests
,'forisubtraction, multiplication,”and divis&on, taken from‘the. .?K
commercially_availahle "Electric.Drill" ‘program for remedial
wo in mathematics,'were usedihy threefteachers.:,Each subtraction\
test containedflg problems;-muitiolication tests, 25 problemsi
and division tests, 25 problems.' One teacher_uséd.different
forms of the Test of Adult Bas1c Education, Level M, for pre- and

‘ p0sthtests.- The mathematics sectJons of the tests contained 12 -

'problems.for each'of the four operations.. - ‘)Q
. . T [ 4 . . : 1 .' ' .
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Each part1c1pat1ng teacher determ1ned the partlcular formatf

-

hfor use of manlpulatlves in the classroom : Classroom quant1t1es. -

of the materlals Were aVallable from the 1ﬁserv1ce 1nstructor.

a° ~
) -

Studz 1t R Lo
‘ For a perlod of ten weeks, students in a PVE mathematlcs

class (grades - 10) spent ‘the last 1Q to 15 minutes of each classi
. Lo
us}ng manlpulatlves to. relnforce place value. concepts and’ bas1c‘f

L)

'chputatlonal SklllS The rollow1ng act1v1t1es were used durlng

the experlments Try -A- Tlle cards for add:tlon, subtractlon,
. o \. :
multlpllcatlon, and d1v1s1on, Math Match card ames-for'addition,

Iy -
) -

"subtractlon,,multlpllcatlon, and- d1v1s10n, Tangle Tables for

Vaddition and multiplication,-Pathways Activities for'addition"and

subtractlon, and Random D1g1t act1v1t1es for add1t10n, subtﬁac—

- . L

t10n, mult1p11cat10n, and.d1v1s1on

“»

' Results of the pre— and post tests, using parallel forms

g e . L
of the Test of Adult Bas1c Educat'on, Level M, are'presented'ln.
Table 1. -,'.'.‘ R | T e

. Table 1: Study 1

P R - (N=10) <
T ' ‘ Pretest - Post-test . t
Addition Mo 8.7, T 9.7 c
. .- . 8D - 0.82 ’ 1.25 B
Subtraction . M 8.8 | ' 9.0 . .22
' " 8D 1.48 . 1.63 ;. -
. Multiplication M 6.9 ' . 8.9 - 2.02%
o o SD 2.69 2.08 .
Division LMo 4.2 6.4 2.37%
SD - 2.9 2.67 :
Total M 29.6 - 34.0- . .. 2.60%
. ‘ 'SD 5.97 + 3.16 : S
*p(. 05 # .
N ‘ ‘4
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1’ Increases 1n ach1evement were obtalned on three 0pera-

C tlons, and on- the totaloscore.. Us1ng a t test for re1atedeamp1e‘

f means, mu1t1p11cat10n, d1v1s1on,'and total ga1ns were. s1gn1f1—_
cant_(p<.05)._ o o _ -, N- T A
‘Study 2. Lo

.The PVE mathematics class consisted of grade 12 students'
- -, who' ‘had- not been -in a- structured mathematlcs program for two .
years., Each student was requlred to Spend ”free t1me” of approx-:~

. ;1mate1y twenty m1nutes per day us1ng man1pu1at1ves and games.
‘Each student was prov1ded Wlth a “hund- held ca1cu1ator whlch .A" W
could‘be taken home to practlce on computat10na1 SklllS. Try ~A-
T11e Cards for subtractlon, nultrtllcatlon, and d1v1s1on, and Co.

~ ) . ' Pl
Pathways Act1v1t1es for, addltion and subtractlon were used ot R
dur1ng c1ass "free tlme o |
. A % : -
R Results of . the pre- and post tests, using the "Electrlc
L} ..

'Drill”-program tests,'are presented in ¥able 2.

 Table 2: Study 2

- (N=10)

- , ¢ ‘Pre-test : Post tes vt t , '
Subtraction M v12.4 T i2.7 E .28 : ot
, o SD . 4,38 . ..2.63 . .
‘Multiplicatjion M 12.7 15.4° . 1.52 .

L sD . 4.14 . - . '4.30 . T
Division « M 5.1 . ©18.3 . 5.86% . .

T SD . S 5.57 o 6.57 o .
Total M '~ 30.2 47.4 5.54%
S ' SD 10.59 - . 4.53
*p<, 05,
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'« Gains-were achigved on'the three individual operations
and on fhe,dompOSite‘séOEe; hOWeVef;.only.the division :and

‘fo%alufﬁcféaséswere significanf’(b<205).' IR
\ ¢ AN , S AR . S
L Study 3} " o - g . f . ‘
Lo ) K . . . ) .- .. . ”’J_ ; . » - I .
The twelve students participating.in Study,3 were in B éi:;

. grades-Qﬂyhrough.lz[ _Theyuspent'apprbxiﬁately'IO minutes per .-

_ S . g R .
* day for ten weeks using hand-held.calculators, Tangle Tables

v : L L . : | O :
for addition and multiplication, Try-A-Tile cards for all opera-
: : ' v . . R ' & S ’
tions, and tangrams for perceptual -skills. ' .
. Rebults of the pre- and post-tests, hsing'thef”Elgftric ‘\' N
-Drill”.program tests, are presented in Table 3. } P . N\
Table 3: ..Study 3 > = . '
A T (N=12) -
’ - oL Pre-test =~ ' PRost-test -t
Subtraction: M 1148 _ - . 13.0 - . 1.01 _ .
| sD . 5.27 - 5,05 .
Multiplication M - 9.92 - .10.92 .76 . .
- ' sD - 8.31 . 9.20 o
-, Division M . 7.58 . 8.17 ".97
| " Sl 9.15 . 8.93 ‘
Total M 29.33 . 32.08 1.16
. . SD .20.34 - . 21.60 |
~ o E* ' .
. s -

»© - - Although there were increases for each Operatidnand the
'totald.nofingfease was sigﬁificant, . S T T,
Study’ 4~ . S o |

The PVE mathematics class consisted of students in grades’
\ 'S . . N . . .
9 and 10. Tangrams were used for 15 minhtés by all students on
' Tuesdays and Thursdays. - Math match card games were played for.
“approximately 30 minutes on Mondays, Wednesdayé,'énd‘Fridays.
‘ ‘f o B .
) h . 6 . o . ’ \ .
. ' . - 7 : ‘ : . ) -
1  e F~ (, .
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Try ArTlle Cards for all operatlons were used dally for approx1—

-~ o ’\
ately 30 mlnutes by dlerren‘ students. Polyhedra dlcé/games

. were played ‘or calculators were used gally for 15 to 20 m1nutes

~-

‘Results of Study 4 are presented in Table-4. Agarn; ”Electrlc

Dr#ll" tests were used. | T ‘/5 - .
" Table 4: Study 4 .~
- .o ) . (N=10) ' / o '
o .~ DPre-test . - Post-test 7
" ° Subtraction M 11:8 ‘ 14,7 7090
' . SD‘ 5.27 v 4,42 '//“ .
.Multlpllcatlon M- - 15.5° 0 1.1 7 1.60 : T
K N SD }:~ ’ . 8,. 48 T ' ."_‘_ ;’ 6 . 72,’ N ,@ a s T
Divjision ” "M & .9.7. - | 12.87 . 2.53% T .
. , SD , 7. 82 . 8.99 : A
, Tetal . M 39.1 . 44.9. . 2.88%
- LT 8D . - 19.26 ' j;f17;2 o
*p< 05 . o : L , . . . . . .v v"l)’ : /.‘."
- » Increases in | achlevement were obtalned on all three tests

'and on the composite- d1v1s10n gains and total galns were signl-'
e

’

flcant (p<.08). C °,/y | o \_~ o

} -
Discussion

[
LN -

.. Increases in achievement on computations~with whole~fumbers?

were obtalped ‘on’ all subtests and compos1tes, w1th the exc stion

of the addltlon test in/ Study 1 1n Wthh no .gain'or loss wa

o
n

found Thrs partlcular result might be expected 1n as much

additlon 1s the flrst kperatlon studled andgls usually gega'
| . , -
as, the easiest to learn and to remember SR

\3Although strict controls on the use of the var1Qus manlpu-

lat1ves .and on the time format were not possible,rthe results of

R

o .

the. classroom sfudles do lend support to the no\lon thaE,the use
, ‘ WA .




. of mathematlcs manlpulatlves w:tw slow iearners can_improve : L e
N E e i . ' ——t '
computatlonal sk11 S. In add1t10n, classroom“act1v1t1es created .

a high 1eve1 of 1nterest/rn”ﬁaggemat1cs amOng many studles, motl—

i vatlng them to/c6ﬁgze;e ss1gnménts-1n order to use the manlpula—
° e L »
tlves;//hd maklng them eager to partlcqpate in class dlscusslon.
. . P /r l ] e . o . P
R )] A eguhated mathematlcs program for slow 1earners, 1nclud—

~ : . I

———

dy, and prov1s1ons for reinforcement of

(7

n'lng short unlts of stu

4.‘.‘..‘ .
.

R
g

o .computatlonal sk111s through the use of many manlpulatlve dev1ces o

LY

~and- game 11ke act1v1t;es, is an apparegb Vlable alternatlve to. the

tradltlonal ”dr111” programs for these’ students. Addltlonal re—
'search needs to be conducted on;, the use of varlous mathematlcs

. Q L ob .
_manlpulatlves with’ slow 1earners and on. the long térm: effectlve—

o

ness of such use.; - _ SO

o L - Don S. Balka ..

: S .. Mathematics Depgrtment

o R : o Saint Mary's College o
A ! | . '~ Notre Dame, IN 46556 SN
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