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FOREWORD
Prepared by the

NEA Committee on Education of the Handicapp+d

¢

Public Law 94-142, The Education for All Handicapped Children Act, the major
federal education legislation for providing a free appropriate education for all handi-
capped children, must be in comphiance with Section 504 cf the Rehabilitation Act of
1973. Part D of Section 504 states, in part:

The zuality of the educational services provided to handicapped students must be
equat to that of the services provided to nonhandicapped students, thus, handi-
cappe] students’ teachsrs must be trained in the instruction of persons wjth the
har gicap 1n question and appropriate materials and equipment must be available.

This federal rcéulalion is'supported by NEA policy. Point (¢) of NEA Resolution 79-32;
Education for All Handicapped Children, reads:

The appropriateness of educational methed., matenals, and supportive services
‘must be dctermmkd in cooperation with classroom teachers
-~

In the context of federal education policy and NEA policy, members of the NEA
- Commuttee on Educatioa of the Hardicapped have reviewed Teaching Handicapped
Students Mathematics. Membe:s of the Commutteg are teachers of English, sncial studies,
mathematics, special education, and science, w/M teach both general and handicapped
students in elementary and high school :

The Committee cannot emphésnze too strongly the importance of teachers of regular
and special education working together. The €Commuttee would also like to urge both
groups of educators to use these publications 1 teaching content areas to handicapped
students. Members of the Committee were particularly pleased that teachers wrote these
materials, in an effort to“successfully teach the handicapped in the least restrictive
environment, Because of their firsthand knowledge of proper teaching strategics, teachers
are the best source of information to aid their colleagues.

The NEA supports P.L. 94-142 because the Association is committed to education

processes which allow all students to become constructive, functioning members of their
communities. To this end, when handicapped students are appropriately ‘placed in
classrooms with nonhandicapped students, teachers need instructional strategics which
provide for individual learning differences. This is rot new. However, most regular
education teachers have not been trained, as mandated by law, in pre-service orin-service
experiences to work with students with handicapping conditions. Teachers are eager to
carry out the mandate of the law, but they may shy away from or even object to teaching
these students because of this lack of-training.
* The so-called “mainstreamed™ classroom presents new challenges to regular class-
room teachers because of the added responsibility of teach:ng students with handicapping
conditions. It is particularly important, therefore, to understand the student with a
handicapping condirion asa whole personin order to emphasize thiscommonalty among
all students.




Il

[

NEA Committee on FEducation of the Handicapped

Georgia L Gibson, Chairperson. Stratford, New Jersey,

Lee Betterman. Mount Prospect. llhnois, Eugemo del 3
¢ Valle. Hato Rey, Puerto Rico, Ruth D Gramich. Bloom-

ington. Indiana. John Knapp. Cleveland, Ohio, Min

Kobhtz. Scarsdale. New York, James Rathbun. Las

Vegas. Nevada, Ken Rosenbaum, Lousville. Kentucky.

Ruth Watkins. Raleigh, North Carolina

O




1
3
*

As more handicapped children are being moved into
regular mathematics classrooms. their need increases for
mathematical materials The task of developing approp-
riate materials seems enormous and may discourage some
teachers from promptly accepting handicapped <tudents
into their classrooms and math laboratories The primary
purpose of this book 1s to gine some suggestions and
encouragement to teachers commutted to helping tie han-
dicapped pupil

In this book,we witl simply “touch upon™some of the

Jinstructional techmiques for basic skills and problem-
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EDITOR'S INTRODUCTION

o

snlxmgzmd the mathe matical tools tor ndependent living
that teachers throughout the countrs have tound helpful
You will find many helpful points, but you the imagina-
tive teacher must decide what willwork best for your own
classroom  As vou work with handicapped children 1n
vour school. you will begin to see thatas members ofyour
class they have many more things in com aon than difter-
ences Stressing the sameness of the individual sets the
stage for the handicapped child becoming a bona fide
member of the mathematies class




The Editor
Ellen Mary Brockmann is a fourth gradé teacher at the Washington Park .‘éh(ﬁ)L

Totowa. New Jersev Her selections for this book represent matenals which she feels are
especially pertinent and practical for mathematics classroom teachers
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1. MODALITIES: ONE TECHNIQUE TO A -

MAINSTREAM IN MATHEMATICS
INSTRUCTION

. . by Geraldine Rossi

Geraldine Rosst points out that adapung instructional stvle 10 the modalin
preference of the svtudent facilitates mathematics leu=ning  The author discusses
auditory, visual, and tac tile kinesthetic modalities She presents many instructional
ideas 1o assist the teacher in meeting the math modality needs of the handicapped
student The author 15 an Associate Professor of Education at Salsbury State

College, Marviand.

:

With the advent of PL 94-142. elementary school
teachers will need to acquire new skills to mainstream
children with special needs into their classrooms One
diagnostic skill needed relates to informasion processing
and learning style 1t s essential for children with spectal
needs to process mathematics information efficiently A
teacher should be able to use certain formal assessment
techmiques or observe in ar informal way the behaviors
which indicate how each child processes stimuli wnile
learning mathematics ‘

One phase of this processing involves how children
prefer to recerve stimuli and give back information For
example. some children appear to need a picture or dia-
gram (visual smuh) to understand a concept, when oth-
ers can understand the same concept by listening to an
audiotape describing that concept (auditory stimul).
Some children prefer to learn the multiplication tables

- using flash cards (visual stimul). ome prefer singing

Q
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along with a record on multiplc .uon tables (auditory
stimuit). and some want to form the:multplication facts
using blocks or Cuisenaire rods (tactile-kinesthetic stim-
ul). When instruction 1s orgami?ed and presented accord-
ing to preferences. children may attend to relevant stimuli
or notice impdrtant cues 1n a mathematics lesson. In this
manner. adapuing instruction to fit geeds will facilitate
learning . -
« Childien receive stimuli or input through their five
sensory channels or modalties and from these same five
_~modalities can give back information or output. The five
sensory modalities are visual, auditory, tactile-kinesthetic.
olfactory (smell), and gustatory (taste). In discussing
modalities, preferred 3Wa weaker modalities are usuallv
mentioned. The input channel through which a person
réadily processes stimuli is referred to as the preferred
modality The input channal through which a person less

i

#

readily processes stmuli is referred tooas the weaker
modahty” A child's preferred modality of nput 15 not
necessarthy related to the strongest acuity channel For
example, a child with a hearing loss may find the auditory
modahty 1s the preferred modality tor processing infor- .
mation It ts not always readily apparent to a teacher
which modality 1s a child*s preferred one at the outset

A child's learning sty le can be described in terms of
the preferred modality as suggested by the Maryland
State Department of Fducation. Division of Instructional
felevision 1n their program. “Teaching Children with
Special Needs ™ Martha H Hopkins (1978) alvo stressed
the need to consider a child’s learning state 1n terms of
preferred modality To give a complete and accurate diag-
nosts of a child’s learming style, she maintains a teacher
mustbe able to determine a child’s preferred modality. As
Hopk:ns relates. there 1§ no formal means to diagnose
modahties’ strengths "and weaknesses at this time She
has. however. developed a checklist form

A research study. Daivo Sawada and R I Jarman
(1978). n the field of mathematics education suggests a
relationship bdtween modality matching and mathemat-
ics achievement. Sawada and Jarman conducted a re-
earch study with male fourth graders on information
matchingconcerning auditory and visual sensory modah-
ties They analyzed the relationship of students’ mathe-
raatics achievement. They found that for ‘euldren with
low intelligence. as measured by the LorgecThorndike
Intelligence Test. auditory-auditory matching ability was
4 good predictor of their mathematics achievement. In
other words. when children of low 1Q (71-90) were pre-
. nted a sumul pattern of 100 cycle tones and had to
select a comparison pattern of tones. they did a« well on
that tasK as they did on a mathematics achievement test
r?rodncl'd by the Edmonton public school system Whena




ch:ld of tow 1Q scored low on this achievement test, the
child did not do well on the auditory-auditory matebing
task Thev also tound that the mathematies achievement
of mgh 1Q (111-130) children seemed to be umformly
dependent on al! tour modality matching abilities, input
auditory -output auditors, auditory-visual, visual-auditory,
and visual-visual This uriform dependence seemed to all
but vanish with children of medium 1Q (91-110) Thus the
relationships appear to change withghanging 1Q levels
a finding that suggests modahty matching 1s a good candi-
date for use in making deeisions coneerning individualiz-
ing mathematies

Every child would benefit from anstruction stressing
a variety of modalities The modahities that a classroom
teacher would be most concerned about would be audi-
tory. vicual, and tactule-kiresthetic Tables 1, 2. and 3
should help the teacher become more acquainted with the
diversity of possible assessment techniques and instruc-
tional strategies  Therr format and some of their material
have been adapted from a model developed by the Mary -
land State Department of Fducation. IDivision of Instiuc-
tional Television
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 TABLF I
' THE AUDITORY MODALITY

POSSIBLE BEHAVIORS
Pupil who MAY BE strong authtonhy will

POSSIBIE TRECHNIQUES

The teacher may vtilize these

Instructional

Show the Following

«5how the Following Formal Assessment
Strengths \\eakresj_es Technique Techmgque Yechnwjue
1 - - N T o C T s T T
. Folloews ora} instructions I oses place 10 visual Present statement verbally, Observe pupil reading with Provide audio tapes of story prob-

very easth 4

Appears bright€r than
tests show pupil to be

Pertorms well verbally *

Can orally repeat a

sequence of aumbers or

a sentenee

”

Davidson Films, Inc
Gibson (1979

activities ¥

Ordindal numbers- Where
Is start position™

“Wnites F tor V 3 or &

Jtor § or 6for 9

May not be ablg to
learn sets or groupings
(ctosure or hgure-
ground) *

Makes visual disennrination
errors

Has dithculty with
wrnitten work, poot motor
skl #

May not be able 1o ais-
cnminate differences or
amildrities 1n size and
shape *

Mayv have diffreulty
relating size of an obje-t
to the appropriate con-
tainer

Cannot visuglly place
numbers 1 4 sequenc€ as
instructed

ask nupit to repeat ®

Tap auditory pattern be-
vond pupil’s point ot
viston Ask pupil to
repeat pattern

Provide pupil with % .cral
wards tn a rhyming timil
Ask pupil to repes
pattern ?

Provide pupil withseveral
words .na thyming tangh
Ask purl to add mare *
Present pupil with sounds
produced out of pupl™ field
of viston Ask pupilif they
are the same or differeht®
{such as seven eleven ming
mnety )

the use of tinger or poned
as a marker *

Observe whether pupil whis-

pers or barely produc
sounds to correspond .
papils reading task !
()hxa*w pupil who has dit-
ticults following pureh
visual directions *

Observe durng “traved”
wse an vral version

loms Nerbally explan anthmetic

processes as well as demonstrate
\

Use oral story problems

N

L s¢ mental arithmetic strategies

U tilice work sheets with large
unhampered areas

Use itned wide spaced paper *

Allow tor verbal rather than
witter respanses *

lape record imeortant parts of
the lesson tor roview b se some

ar sl testing

tse visual diserimination
activities =4

1 s¢ hie to make number sen-
tences and orally read !

N o 0 8
Use tangrams and geoboard i vis-
ual dicrimination actinvagies

1 s buzzser board stick 1o dap out
opcranons

D +

(2 daps)

1 = h)
v hapsy (5 ddapy)

1 se song or poenis to aid retention,
“tress rthythmie cosnting

Mann and Suiter (1975)

Maryland State Department of Fducation (197%)
Salisbury State Coliege Students and Rosst (197K)
Simpron-C vhilt and Pulford (1979)

-

&




PCSSIBLE BFHAVIORS
Pupil who MAY BF «trong visually will

TABLE 2

THE VISUAL MODALITY

The teacher may utihze these

POSS:BLE TECHNIQUES

Show the Following
. Strengths
o«

Show the Following
Weaknesses

Formal Assessment
Techniyue

informal Assessment
Technique

Instruciionsl
Technique

skims reading matenal 4

Reads weil trom
picture clues *

Follows visual diagrams
and other visual in-
. stiuctions well

Scores well on group
tests ?

Performs nonsverbal
tasks weil #

Does well with flush
cards ®

Understands black board
explanations *

' Dawidson Films. Inc
* (nbson (1977)

Aruitoxt provided by Eic:

* Mann and Suter (19/5)

* Marviand State Department of Education (1973
* Lahsbury State College Students and Rosa (1978)
& Simpson-Cahill and Pulsford (1979)

Has difficuity with
oral directions *

Asks “Whalt are we
supposed 0 do™ immed-
1atel, after oral instruc-
Hons are grven ¢

Appears contused with
great dea! of auditory
stiinuh

Has difficulty discnm-
inating between words
with similar sounds *

Has ditficulty in retin-

ing an auditory scquence
of numbers (memon se-
quence '

Has ditficulty wath story

" problems that require

mental anthmetic rapid
oral dolls !

Give hists of words which
sound ahke Ak pupil to
indicate 1f they are the
same or difterert *

Ak pupil to fohiow speafic
instructions Begin with

one direction and continue
with multiple instructions 4

Show pupil visually similar
pictures  Ask the pupil to
dicate whether they are the
same or different® 3
or 6, 9°

n-

Shew « ~upil a visual
pattern. 1 ¢ block degn
ot peghoard design Ack
pupil to duphcate *

14

Observe puptl in tasks
requinng sound discrim-
ination, re . seven,
eleven*

Observe to determene f
the pupil performs better
when the pupil can see the
stimulus 4

Observe pupil’s eye
movement during fesson

[

Observe pupils write and
sayv number sentences ®

13 .

Force to Tocus on missing num-
bers or operations

1__4=7

Trace new mdlcniup !

Show examples of arithmetic
funciions ¢

Flowchart algorithms *

&
Allow a pupil with strong auditory
skills to act as another child’
partner !

Allow for wntten rathe nan
verbal responses  Use overhead
protector and hims *

Use multiple choice Guestions on
atest '’

Hiustrate hasic concepts with
Jhides using pupils from class ?

In solving prohlems allow them to
draw pictures *

Keep oral math ‘o a mimmum. avod
oral “math bees ™

Stress pretures and diagrams when
explaimng<€oncepls, operations and
generalizations




TABLE 3
THE TACTILE KINESTHETIC MODALITY
POSSIBLE BEHAV'ORS POSSIBLE TECHNIQUES .
Fupil who MAY BE strong tactile-kinesthetically will The teacher may utilize these
Show the Following Show the Following Formal Assessment Informal Assessment Instructional
Strengths Wesknesses Technique Technique Technique
Exhibits good fine and Depends on the *guiding™  Ask pupil to walk balance  Ohserve pupil In mancuver-  Utilize manipulative ohjects in L
gross motor balance * modality or preterred beam or along 4 painted  ing in classroom space * perfornung the anthmetic func-
modality since tactle- hoe * . ton, provide huttons, packages
Exhibits good rhythmic kinesthetic s usually Ohserve pupil’s spacing of sticks felt numbers. etc*
movements ¢ a secondary modality ¢ Set up obstacle course of written work on 4 paper *
imvolving gross motor Havépupil write the exercise in
Demonstiates neat hand- Weaknesses may be in mantpulauen ¢ ' Ohserve pupil’s selection large movements. ) € inair. on
writing skills * s etther the visual or of activues durime free chalkhoard, on newsprint,
: auditory mode * Have pupil cut along plav. te, does poyaselect utihze manmpulative numbersto
Manipulates pussles and straight, angles and puzzles or hlocks as op- write 4 problem *
other materials well # curved hines posed to records or
picture hooks * Call pupits attention to the feel
Identifies and matches Ask child to volor tine ol the numhers * s
objects easily ¢ areas 4 Observe pupil using objects ) -
to solve problems ® Stegss sand paper number . rope
Counts well with numhers cuisenaire rods. '
fingers * * geohoards, most nzthematics

manipulative aids

! Davidson Films, Inc -
? Gihson (1977) :

' Mann and Suiter {1975)

4 Maryland State Department of Education (1973)

s Salisbury State College Students and Rosst (1978}

¢ Simpson-Cahill and Fulsford (1979)

. o
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2. COMPUTATION ERRORS: AREWETREATING A
. SYMPTOM AND NOT THE CAUSE?

by June R. and Leland F. Webb ~

The Webhs advocate direct clasroom mathemanc instruction so that handi-
capped students can increase thewr confidence as independent learners The W ebbs
also diseuss the general computanion problems a teacher nmught find i a regular .
mathemarics classroom Their thesis is that the dassroom teacher must become a
student of how the han-licapped learner percerves the mathemancal rules, before
offering a remediation plan  The authors are both at Califorma State College,
= Bahenfield Jume Webb 1y Assoaate Professor of Special Education, and Ieland
Webh s Poofessor of Mathematics and Mathemaiios Education

\

FHE HISTORICAL INSTRUCTIONAL
CONTROVERSY IN SPECIAL
EDUCATION

Since the late sixties there has been a growing con-
troversy 1n Special Fucation! between (1) basic process
instruction and (2) ditect academic skafl instruction in the
skill areas of mathematics and reading (1 erner. 1976) 1o
individuals outside the protessional area of Special Fdu-
cation, this may be a completely unfamihar controversy

Basic process instruction 1 a major historical desvel-
opment 1n Special Fducation Basc process instruction
states that if a student v having problemsn learning the
complex academie skills of reading and mathematics, the
cause may be deticits 1n basic learning processes sueh as
visual figure-ground discrimination, visual imagery. aud-
itory memory. auditors sequencing. et . {Lerner. 1976)
As a result of this cause -and-cffect theory between deficits
in basic learming processes and problems inlearmng com-
plex academic skills, many chimcians 1n Special Educa-
tion began developing elaborate remedial programs to
help students learn and practiee basic leirning processes
rather than spending time on direct istructTon The eon-
clusion of the basic-process instruction theory s that if
the student’s basic learning process deficits are reme-
diated through these systematic programs. then the stu-
dent’s difficulty 1n learning the nore complex academic
skills of reading and mathematics will be eliminated or at
least reduced. -

Starting in the late sixties reports of systematically
controlled research studies to question the cause-and-
effett relationship between remediating basic learming
processes and improving learmng in complex academic
subjects (Wiederholt, Hammull, & Brown. 1978) The
positive results of individual students which were ob-
taineq clinically could just aselikely be attributed to a
number of indirect factors The two most powerful alter-

~N
~,

- -,

4
'
native explanations were (1) that the successs during the
caster basic-process instruction had positive etfects on the
students” attitudes toward schoot and learming, and (2)
that'the students were older intellectuatly and neurologi-+
cally after a penod of basic process insttuction and, there-
fore, were at a higher state of readiness to learn the
comples academic skills
On the other side of the controversy. authors have
written 2bhout the necessity of direct instruction in ecom-
plex academuc skills. which 15 the wecond théory of
istruction ceterred to at the beginning of this chapter. A
major strategy of direct instruction with handicapped
students 1y task™analysis, which 15 a way to subdinide
complex skills into smaller parts to make learmng more
manageable and individuahized tor a student with learn-
ing problems (Bateman, 1967 and 1974). The authors of
this chapter advocate direct instruction tor teaching aca-
demic skills This position does not advocate totally aban-
doning basic-process instruction because such teaching
emphasizes sueeess and tme for maturation However,
direct instruction 1n academic content arcas must also be
part of a balanced special education prograin. This chap-
ter proposes to go beyond task analysis to an even more
individuahized teaching strategy which can help handi-
capped students learn basic mathematical computational
skills and increase thar confidence as independent
learners

TWO BASIC PREMISES ABOUT THE
NATURE OF LEARNING

There are two basic premises about the nature of
learmng which underlie this strategy for teachingcompu-
tational skils  First, all learners attempt to make the
complexity of what they are learming more manageable by
forming rules (Smuth, 1975) In the case of a bright stu-
dent these rules seem to develop eastly, accurately. and in
a systematically organized structure However. for a stu-

15 '
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dent having fearning problems the rules he or she torms
may take a great deal of eftortto formulate. be inaceuratc
in that they work sometimes but not other times, and be
madequately oigafized tor usefulness to the learner
Second. a learner’sjcontidence and willingness to be an
independert learner is in direct proportion tothe .earner’s
confidence in his ot her ability to torm the necessary rules
to manage ghe complexity of the learning task and to
avoud bﬁﬁg overwhelmed (Gincberg, 19773 Rermember,
children are born into a world of “buzzing. blooming
confuston” (Wilham James). and theirjob intellectually is
to create gradually aset of internal rules to under tand the
external complexity

THE LEARNING OF COMPUTATIONAI
SKILLS AND DIAGNOSIS OF
COMPUTATIONAL SKil I. ERRORS

Keeping the above assumptions in mind. let™ now
limit our tocus to the learning ol computaiional s«illy
Some students seem to acquire speed and accuracy m
computation as eastly as learning to breathe. w hile others
painfully 1inguish or drown 1 the sea of numbers 1t
this latter group that this chapter hopes to bring irto
better tocus Here v an example of a computational skill
recently demonstrated by an clementary sehool pupil

‘o
729
+345
91614

The answer s obveously wrong We would all mark the
sum incorrect How many of us would invectigate further?
Do we help this student improve computational skalls by
giving more problems of the same type. 1n wilci. to mahe
the same error, Or 18 it n fact an error in the thinking o!
the pupil (1 ¢ . the ability to form rules)? Thismay not bea
simple careless error but rather » conceptual one which
goe< much deeper. one which dcals witha student’s ability
to understand the additton algonithm. the step-by-step
procedure or rule for additien. Is there more than one
error present? As a teacher. are you able to wdentify the
conceptudl procedure that the student may be usingin the
problem? How mught you taake sure you understang
precisely what the student is doing” (See the answer at the
end of the chapter, footnote one) What 1s the most accu-
rate way to find out what the student 1v doing?
l.carming computational okills 1 an important foun-
dation skill for all students So when a student is havir-
problems it 1s essential to be able to diagnose on uu
individual basis how each student’s umgque internal set of
rules works to produce his or her pactern of computa-

tional errors Indeed. the student 15 the only expert on
how he or she 1s thinking. dnd as teachers, our firstjob s
to become a student of how this unigue learner under-
stands the wotld Armed with this diagnostic perspective.
we dre better able to plan a remedial program to helpthe
student recognize incorrect rules and create cortect anes.
thereby increastng the student™ confidence and independ-
ence 1In computation .

Theretore. the unique component of this reactiing
strategy is that we, as teachers, must fist become d stu-
dent of how a troubled learnet urderstands the world
I hiy diagnostic strategy s an active CoNstructive process
of accurately creating another person’s perspective Our
goal 1s to seek the troubled learner’s confirmation that we
have indeed aceurately desenibed how he or she s think-
g To obtain a feel tor this diagnostic process. achive
patticipation 1s essentiai Hence in the nextportion of the
article, active participatinn is required on the part of the
reader )

DIAGNOSTIC PROCESS ACTIVITIES

On the toilodwing pages vou, the reader. will be asked
to dragnosce the patteirns of students'vomputational errors
in addition, subtraction multiphication. and division Not
only will vou be asked 1o diagnose the pattern of error.
vou will have the opportunity to analyze the computa-
tonal error and suggest a strategy for remediation
Remember active participation 1s a necessity for complete
understanding of the entire process of duagnosing and
remediating computational errors

Betore starting. several guidehnes need to be estab-
hiched /

You will be given several challenges on which to
work

Fach challenge deals with an actual conceptual
computational crror made by students

Lach challenge contains only one conceptual
error You are to diagnose the one conceptual
error in each challenge, When you work through
the errors you will note that the student™s rule for
solving the problem often results in many correct
answers In faet tn many cases 50 percent or more
of the answers will be correct evear when using the
wrong rule'

I ullowing the challenges. “potential” answers to
the componefits of diagnosing and remediating
will be previded Your answers may be as vahd as
those provided. even though they may be difterept ’
Be sure to write downall your answers Parucipate
actively by writing in the text or on a scparate
sheet of papet
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Challenge Nimber | léenufy this computational error
pattern

1 64 2. 23 3 5 4 3 5 5%

28 i} *12 +46 +4
I8 94 14 79 17

Can you calculate the “answer™ to make sure you unde:-
stand the computational error pattern”

1. 52 2 2 3 79

OB I

Below, desciibe the computational problem as you per-
cewve it. Fxactly what do you think the student ts doing”

Your result should be a- follows

1s2 2 20 ¥ M

27 +63 3
14 83 19
X

The student 1s missing onty those problems which have a
two-cigit and a one-digit number In these cases the digits
are added together When two two-digit numbers are
used, the additton appears correct, but none of the prob-

lems of this type require regrouping (carrying) Ttis possi-

ble that a problem in place value exists.

What strategies would you, as the teacher, employ to help
the student? Describe one instructional activity which you
feel would Help correc. this computational error

Two possible solutions follow. Yours may be difierent
[. Use mampulative matenials such as pops‘xclc
sticks to show bundles of ten and single popsicle
sticks Have the student coliect the units and tens
and record each category.

2 Use semiconcrete materials and draw a place
value chart

Tens | Units T U T U
(Ones) )

5| 2 2100 71 9

R 6 3+ 3

s| 9 8| 3 8] 2

Also, it would be helpful to ask the student what he or she
1s doing and to explain the procedure Are the tens and
ones 1dentified as being different in value”

i 4
Chalienge Number 2 Ident:fy this computayonal error

pattern
2 4 25 .
P26l 20 35 3 467 4 493 .
589 19 7120 119

Can you, calculate the “answer™ to make pyre you under-
stand the compudtional error pattern?

‘/

I444 2 779 3 242

+385 +481 +589
B o)

Below, describe the computational problem @ you per-
cenve it Exactly what do you think the student 1s doing?

Your answer should be as foliows

25 'y

I 444 2 779 3 242
+325 +681 +589
796 g 7113

The student 1s reversing the usual algorithmic procedure,
disregarding place value We read from left to right, so
why not add that way' Addition 15 perfogmed left to right
and lef digit 1s recorded when more than | digit results,
with the rnight digit being carried Note that the proce-
dures that do not involve carrying are correct: this sort of
procedure’in which some problems are correct and others
are not might result in the teacher concluding that tae
student 1s merely careless

What strategies would you, as the teacher, empioy to
help the siudent” Describe an instructional activity which
vou feel would correct this pattern of error

Two possible solutions follow
1 Use a bank with cons or a game board to help the
student understand place value.

H |H T | U
7 7 9
6 g |

TH=Thousands
H=Hundreds
T=Tens
U=Unmnits (Ones)




4

A trading process using coiiis or base ten blocks can

be employed in the process.

2. Estimate or approximate the sym before com-
mencing the solution to the prcblem 1n problem
2, for 1pstance, the sum 1s greater than 1300.

Challenge Number 3. Identify this computational error
pattern.

Coe i 6rl %1/
I. 564 2 37 3. 88 4 A3
-126 -366 -499 -499
428 271 299 93

Can you calculate the “answer” to make sure you have
found the computational error patte.n?

2 84l
255

1. 784
-394

Below. describe the computational problem as you per-

ceive it Exactly-what do you think the student is doing?
e

v

A

-
Your results should be as follows.

l. 1{4 2. A4l
04 258
390 496

Subtracting with regrouping or renarung once creates no
problem, but where renaming more tharg once ¥ intro-
duced the student’s algorithm is incorrect. It is a goo

thing that the “crutches” are shown, because 1t makes 1™~

easy to secc what the problem 1s. Can you think of a
strategy to help the student?

Several possible solutions follow:

1. Use a place value chart. Discuss what we need to
trade in tens for ones, then record the action; thicn
trade hundreds for tens, recording the action

2. Use base-10 blocks for a concrete representation

of the problem, repeating what i$ 1in “1” above.
. Use popsicle sticks. '
. Use an abacus.
. Use money.
. Use expanded notation:

3
4
S
6

t /80
2, y]
841 = ﬁ‘* 1;4'/
IRALY - UK + ﬁn+_j
500 + 80+ 6= 586

"Note Adding to check the problems where ‘s;rors
have been made will only verify the erior in algonthm, so
this should not be done.

Challenge Number 4. Idenufy this computational error
pattern’ '

1 . FZ3 |

| 633 2. 4l1  3.-897 4. 315
XS X 65 X 43 %283
3165 2465 3581 695

Using this procedure. can you calculate the “answer™

2 973 -
X617

Tl 492

X

X 44 —
¥ #
Below. describe the computational problem as you per-
ceive 1t s

-

Your results shouid be as follows.

3 2
1. 492 2 973
x4 el :
1968 5491 N

This 1s a complicated process the student has developed.
It is a combination “f the addition algorithm and the
multiphication algonthm. Each column 1s considered as a
separate multiplication. When the multipher has fewer
digits than the multiphcand, the left most digit of the
multiplier continues to be used.

What strategies would you, as the teacher, cmploy‘to help
the student? Describe at least one instructional activity
which you feel would help correct this pattern of error.

Here are several solutions.

1. Use the distributive property by rewnting the
problem into two problems:

492 492 492
X 44 —> X 40 + X 4
9 9 h
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2 1f this abstract example s not clear. use the geo-
metric method which 1s a semiconcrete method

492
1492 X 40)) |

40
.

4 | @92x4) | i

3 Mask the mulupher’s digits so only onc digit 1
showing at a ime Complete the multiphication as
a partial product

973 973 973 973
X617 <7 + X1 + Xt
6311 6811 973 40380
9730)

© 403800

420341

If the student sull does not understand. go back to adds-
ton and subtraction to see if the student understands
those computatienal processes Then try some simpler
multiphication problems .

Challenge Number 5
pattern

Idenufy this computational crror

1 3R 2

(64

32

3176

Can vou calculate the "answer™

120276 2 3[4y

Below, describe the probiem as you perceive it

Your results should be as follows

Even incorrect algorthms sometimes produce correct
answers <The student 15 ignoring place value and treating
each digi: as a “ones " In addition. the student 1s merely
dividing the smaller digit into the larger. as well 2s ignor-
ing the remainder. Notice, alse. that no work 15 shown

20

What stracegies would vou, as the teacher, employ to
help the student? Desenbe at least one instructional activity
which vou teel would help the studeng

Tvo possible solutions are

I leach thestudent. with objeets, to heep a step-by -
step record of the diviston process One could use
base-10 hlocks Stern blocks, Cunenaire 1ods, or
bundles of stict Complete o simpler problem
such as 84 - 3= " While doing the problem with
mampulatives wite down the aigonthm abstractly

N ! I

(R S S A S R R SN

3 3 3

' > M 24
b 24

(}

to

1 e the saattolding oy estimating quonients For
cxample

19 RI '
9
1o
477 477
40110 40
37| 37 |
36 9 6 5
19 ©

Fhe five challenges vou have worked through ate but a
few examples of the myvriad of types of coneeptual com-
putational crrors chat students make Fach of the above
problems s an actual student error As mentioned these
five chatlenges are but the ip of the weeberg Perhaps some
of vour stedents have made some of these ty pes ot coneep-
tual errors For an excellent presentation of addigonal
computationdl crrors, the reader 1erfis ited Lo read Ash-
lock (1976) )

Fhe purpose e fhis chapter ipdo attempt to sensiize
the 1eader to the fact @IS acquisition of com suta-
tronal skills by students requnres that teachers see stu-
derts” computational errors not as random Hr careless,
but s a rich resource matenal for diagnosing the stu-
dents incorrect conceptual rules. With this individuahized
and diagnostic understanding of the troubled learner. the
teacher can koo direct remedial instruction to help the
student increase computational aceuracy and speed

19
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Fhe above chaltenges all resulted from o student
conceptuathy muusinga gnenalgonthmorrule Thisnype
of error s the most comman ‘m\mkc that students make
More didl will not correct it Diagnosing and converting
conceptuar cirors is @ tisk not onhy toy clementary school
twachers but also tor junior and senior ugh teachers, as
moice and more secondary school teachers are teaching
remedial mathematios classes to students who make con-
ceptual crrors

SPECIFIC STEPS IN DIAGNOSIS
AND REMEDIATION

Speaticstepsin the diagnosis of computational skalls
sill help teachers ascertain cach student’s unigue level of
understanding  Fist the teacher can start with a cleat
honest explanation to the scudent such as “Inorder to
help vou fearnsubtraction Faeed tounderstand hirsthpw
vou aie thinking when vou work the subtiaction pn\h~
lems 1 need vou to teach me how vou are thinking % ou
are the teacher and the best expert of how vouare think-
g and Famvour student ™ En the nextstep analyze the
student’s wnitten probloms tas vou have alicady expe-
pienced) and o crview the student to complete the inves-
tgative diagnesis Dunmd the mtenview vou need todisten
catctully i order to reconstiuct the student™s tales Ty
not to teach duning this diagnostie phase Y ou must get
confirmation trom the student that vou accuratels under-
stand how the student thinks when working on the prob-
lem i this case subtraction betore gomng on o the
remediation phase  This diagnostic phase ol well done
demonstrates that vou value thestudent enough tomyest
vour genin® attention and that vou behieve in the stu-
dent’s abthty to thrmulate moreasigh more aceurdate
rules to fearn computational sk s

The remedial phase also has two steps bt the
teacher needs o hdp the student see how the student’s
own rule mas work some of the nme but not all of the
time  Both the sense of trust developed in the dragnostic
phise and the support of the teacher will help the student
gine up the old tules and experiment with new ones T he
weond and essential step of the remedial phase s the
structuring of activiges for Cie student to “overlearn™ the
pew rules o that the student can become increasingh
independent and selt-contident in thinking and solving
problems

IHF SPECIAL SIGNIFICANCE OF THE
DIAGNOSTIC AND REMEDIAL
PROCESS FOR HANDICAPPED

STUDENTS

[his dragnostic and remedial strategs v amportant
for all learners However, handicapped learncrs ate g

double bind when they make repeated conceptual arrors

in computation  This double hind comes trom the tact

that they not oaly sutfer the conseguicees of ~ptual
crrors but are abso more hikely to make conceptual errors
in the tist place

1 he tirst reason for these mcreased conceptual errons
is that a sigmiticant proportion of handicapped students
ate characterized by the hyperactivity svndrome This
wndrome includes short attention span. tathing exees-
sivelv. being argumentative with friends. siblings and
classmuates. impulsive and driven motor behaviorssuch o
tidgeting and roamiag. castly distractabie by externadl
sensony stimulation  and mpulbsne shifts ot attention
from oneidea and mterest toanother (1 erngr 1976) Asa
result of a combimation of these chamulcfhl\u; many
handicapped childien wall tend to create bizare ofancom-
picte tules everowhen provided with ettectine instruction
Second the double bind s turther reintoreed st atule s at
least partially succesetul The student will not take the
mtiative o find another tule unless a supportive teacher
i theae to help There sssulla thind facter which tends to
randoree the double bind When repeated v told they are
wiong those stedents macasimglhy Jose then mitiatine to
tormulate learnimg rules and trust thar own thinkiag

“Henee n the tuture the troubled Tearner will simph
assume d passive and random set of teactions hehieving
that fearn g s too overw helmimg toscope wath Ttis not
witusual {or handicapped students to retuse to attempt a
conputation problom unfess the teacher v sitting new by
and centirmig the acaunnaey of cach smalt sep betore
proceeding tuithet '

The double bind s g repeating negatine ade ton
handicapped learners The hev to reverse this negatine
avdde s ot repeated dulbbut tather indnadual diagnosis
tc Jearn the curtent nadequate rules ot the ttoubled
Jearnet and femednation to help the learner create new.
aeurate rules  As the learner becomes more selt~con-

fident in thinking and 1n ceating coneepts the learner

starts to goachatc the positive repeating e ddes of sue s

y

A FINAL FMPHASIS

As d tinal cenphasis to the reader to correct not onh
computational criors but abo to diagnose and remediate
them. the witters leave the reader with one more student

hallenge

Diagnose and suggest strategies for remediation ot
the tollowing conceptual error
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R I 4 2 - 1
X 4 l(! 5
S 3 . 64
X K

As teachers we want to help students learn 1 we treat
conceptual errors in mathematics merely as careless stu-
dent errors. we are treating only the symptoms As dedi-
cated teachers we need to dig deeper to treat the cause and
not just w hat appears to be a ssmptom The skills to both
diagnose student errors and remediate defectine compu-
tational rules are a dual goal to which all teachers should
aspire It 15 hoped that this chapter has sensttized the
reader to that end

Footnotes

" The student has place-value problems plus more Lhe student
s adding when the number on top s ddrger than on the bottom
but sees o n:‘-'d to borrow wher the number on top s pot larger
than the one on the bottom One wonders what the student
would do with the tollowiu,. probiem

28k
572

The best strategy to determine what a student s thinhing s to
ash!

22
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3. AN INDIVIDUALIZED APPROACH FOR LOW-
ACHIEVING LABELLED AND NONLABELLED
¥ JUNIOR HIGH MATHEMATICS STUDENTS:
A LONGITUDINAL REPORT

/ by Robert A. Uhl

Robert Uhl interjects the variable of class size as an important element in the
maimnstreanung of children into junior high mathema. < s classes The authorteaches
mathematics at the P J. Jacobs Junior High School in Stevens Point, Woscorsin

¢

i Jarvis (1964) §ocumented that the wide range of
4ndividual anthmeuc differences per grade level increase
from grade level to grade level while Kyte and Fornwalt
(1967) showed that the rate of mastery and retention of
mastery for arthmetic skills differs for each student. Tra-
ditionally. student. were allowed a fixed amount of time
to learn a particalar un.t or skill The result is a variation
in the achievement leve! attained §

Becher. Engelgann, and Thomas (1971) suggestet-
ology may be less important than the academic environ-
ment 1n which the student s placed Schools are designed

Jto build successively year after vear upon skills acquired

by the studentin previous vears If atany pointa student
has not acquired the appropnate prerequisite skills, fail-
ure 1s hikely |he authors further state that a history of
failure may promote expectations of failure whichin turn
make actual failure more hkely The noncategorical
approach submuts that the organtzation of teaching is
more important than the sorting of learners by labels
(Gillespie. Muller, & Fiedler. 1975 Lilly, 1977).

The simplest and most versatile spec.al academic
environment which can replace failure with success is the
tutorial method of instruction Bausell, Moody, and
Walsl (1972) have demonstrated that one-to-one instruc-
tion results 1n greater mathematcal learning than doges
classroom nstruction. An experiment by Moody. Bau-
sell. and Jenkins (1973) studied the effects of vanous
student-teacher ratios (11,2 1,5 1.and 23:1) on studenty’
learning The greatest loss in learning occurs as the

%Tnsxruc(ionaliatmchangcs froma tutonal setting of 11 to
the smallest group setting of 2:1. Losses continue as the
ratio increased. These studies strongly suggest the need
for providing tutonial instruction-(1'1) or the smallest
group setting economically possible for educationally
handicapped students who have fallen far behind their
classmates. '

A more economical means of maintaining a similar
one-to-one approach with cach student consists of indi-
vidualized'instrucion However, the effectiveness of indi-
vidualized nstruction 1s gusstioned by Hirsch (1976).

L .
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Miller (1976). and Schoen (1976, 1976) in their reviews of
$c.earch In general, indivmidualized instruction wdefined
i terms of being taught under an individualized system
emphawzing 1) curriculum based on a specific set of
behavioral ob.ectives, (2)content divided into small units,
(3) “self-paced™ arrangement r.e . students proceeding
through the materials at their own rate.(4) students learn-
ing independently, and (5) pre-and postcniterion-referenced
tests The teacher’s role was that of manager. record
kecper. individual tutor, and curniculum developer In
summary, th research studies reviewed by Miller indi-
cate (1) no signiticant differences on a norm-referenced
basis 1n mathematics achievement amorg the individual-
i7ed and traditional approaches. {3) the duration of indi-
vidualized instruction increases as the achievement’aver-
age deereases, (3) individualized instruction hasa hmited
aifect on studgnt 4tutudes. an%M) minor support for
individualized instguction  beneliting students of *low
ability LI
- Even though inamvidualized 1nstruction seems to
have hittlc effect on student attitudes. Beck (1977)did find
that students in grades one through eight do possess defi-
nable attitudes 1n mathematics, science, social studies,
and reading language. Beck's rescarchconcluded (1 stu-
dents’ mean attitude toward each of the four content areas
(including m=thematics) for grades one through eightare
positive, (2) across the eight grades science sthe best bked
subject and mathematics the least liked. and (3) even
though student attitudes are possive they decrease each
year as the giade level increascs. .
Research exemphfying the successful and practical
use of learming principles 1n the classroom to alter vocial
and academic behavior has been more positive (O’Leary
& O'L cary, 1972, 1977) These authors have documented
how a student’s behavior can be changed by mampulating
observable preceding and consequent events in the class-
room.
Smith and Lovitt (1976) used reinforcement contin-

gencies to increase the students’anthmetic computational
proficiency. but reinforcement contingencies were not
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ctiective 1n the acquisition of skhills The ramifications of
this research are overlooked by many classroom teacher s
Namely, reintorcement contingencies inttially may not be
ctfective because the desired sociat or academie behaviors
are not yet an the repertoire of the student Farste the
desired behavior must be learned. then reinforcement

coptingencies can serve to motnvate. increase, and main-
qain satisfactory levels of performance .

" Inthi study. junior high school students wath excep-
tional educational needs for lcarning basic arithmetic
shills were placed 1nan Individual Math Program (IMP)
The purpose of the IMP was to help categorical and
noncategoncal students who had- previously farled 1o
meet the arthmeie requirements of a developmental
school cuiniculum to which their chronological age had
assigned them Categorical students were students labelled
by the school psychologist as cducable mentally handi-
capped (EMH), Iearning disabled (I D). or emotsnally
disturbed (F.12) Noncategorical students (NC) included
those students naving no cuological label The IMP was
designed (1) as a minnstreaming model to teach categori-
cal students developmental anthmetie shalls and to bridge
the gap between a categorical resource center and the
traditional departmentalized mathematies classroom. and
(°) as a remedial model tor teaching developmental arith-
metic shills to noncategorical students who had failed in
the traditional departmentalized mathematies classroem

The purpose of this chupter s to charactenize the
IMP and report on data collected during the four longs-
tudinal studies Fach longitudinal secuon lasted threce
academic school years  grades seventh. cighth and minth
Freatment vanables in the IMP were combined 1n an
attempt to mavimize student success 1n learming basic
arithmetic ~kills

N METHOD .

Subjects. Jumor high school students were se-
fected to1 the IMP based upon a nceds assessment for
remediation ot basic anithmete shidls Students with g
two-vear or more discrepancy between chronological age
and dactual tunctioning fevel in basic arithmetie shibls and
consistently recenving low DS and B n the traditional
classroom were scheduled for the IMP - Discrepancies
were medasured by norm-referenced tests, enterion-refer-
enced tests, and statf intuiien Class size ranged trom g
mintmum of 12 students to a maximum of 14 students,
with an average ol L3 students per class To maintain a
flexihle student schedule, all three grade levels were inte-
grated in cachclass period, s ¢ . nongraded Fnrollmentin
the IMP luctuated from 104 1o 78 students. which was 10
to 7 percent of the student body - Statt positions tor the

IMP were taken voluntandy ft was necessany that cach

N

v

teacher be wilhng to toliow the stucture of the IMP and
desits to work with lov-achieving antthmetie students A
discussion ot the vaditional classtoom will not he pre-
sented  The vaditional classtoom s teacher-centered,
teacher-paced with commion tests given at the same ume
to all students and has o student-teacher tatio ot 23 1ot
moie

Acquisition of Shly Fvironmental conditions which
aftected students” behavior i the IMP were classified as
(1) conditions for the acgusition of skills and (2) conds-
tions for the proticiency of shills Conditions estabhished
to maximize student acquisiton of skitls were (1) indivi-
dualized isttuchion with a student-teacher ratio ot 13 1.
(2) pre- and postartenion-reterenced testing, (3) a devel-
opmental curniculum, (4) programmed matenigls with
immicdlate feedback and periodic reviews, (5) establish-
ment ot dear rules and objectives and (6) student
correctors

Cnitenon-retereneed pretesting was used todentity
idividual student anthrpeue dehions " Anthmetie shalls
and concepts in which the student was detraent const-
tuted the siudent's various unies of cuttculum This diag-

nasis was mittated with an assessinent of second-grade |

arithmetic shills and continued through a developmental
satlls continuam until concluding with nimth-grade gen-
cral math skilis

The student began with a pretest i the pretest resudts
were aceeptabic (100-98 pereent for an A 97-95 peicent
for an A- Y4-92 pereent for a B+ 91-89 pereent for a B,
and K8-56 percent tor a B-). the student received a grade
tor that particular wirthmetie shall and skipped the accom-
panied it of work  The process was continued by pro-
gressing o the next sequential umt ot curniculum with 1ts
pretest Again, it the pretest results were aeeeptable the
student shipped the work and was programmed for the
net pretest with 1ty umit of curticulem i arfd when the
pretest results were not aceeptable 85 pereent or less, the
student was programmed for that particular unit of work
in order to develop a certain anithmete skill Upon com-
pletion of the umt of work. the student took a posttest 1f
the posttest sesults weie acceptable, the student pro-
gressed to the next umit of curnenlum However., 1t the
posttest results were "not acceptable, the student was
reprogrammed untl the required level of achiesement tor
that anthmetic skill was acceptable

Developmental matenials were the source of these
umts of curriculum  Lhree developmental series were
adapted and programmed  Fach deselopmental series
was organized mto units of curniculum whigh were pro-
grammed with immediate feedback available Fach unit
wdas broken down and arranged mto logieally segquenced
snall steps Fach step or page of the unit provided intor-

’
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mation, regared the student to respond to the intérma-
tron. and gave feedback to the student rggarding the
correctness of his her response Curniculum topies con-
sisted of the 400 besie anthmetie facts, tethng time. mak-
g change. measuring in inches, and understanding and
operating with whole numbers, fractions, decimals, per-
cents, and story problems Materals also included pro-
grammed reviews on a periodie sprralhing continuum
Developmental materials ineluded (b for seventh and
cighth graders  Mathematicos for Individual  Achieve-
ment by Houghton Muthin, broken nro 125 units of
curriculum for levels three through seven. and (2) tor
minth graders Spectrum Mathematies Sernes by adlaw
Brothers and Programmmed Math Sullivan Assocuates
Program by McGrw-Hill, broken ito 100 umits of cur-
riculum tor levels three through nine There was also a
vaticty of supplementary materials available at the stu-
dent had ditticults with the units of curnicalum adapted
from the three developmental series Supplementary
materials were interchangeable trom grade level to grade
level depending upon the student’s needs Supplementars
materials indduded (1) addion, subtraction. multiphea-
tion and division tlash cards with stop watch, (2) vsual
sequeniial multipheation tables with stop watch, (3) mea-
surenient cards with developmental rulers (4) bime Teller
Uand 11 by Teech-Um Companty. (5) Change Maker by
Creztive Feaching Press. t6) Fracuon Rods by Creative
Publications. (73 Conmiputational Skiils Development Kit
by SRA. (%) Mernll Mathemeties Skall Tapes by Mernill
Company, ‘9) Wollensak Tapes by 3M Company, (10)
five tape plavers by Califone. (1) threecaleulators by
Moaroe +12) four Digitors by Centurion, and ¢13) one
Classmate 88 by Monroe With these developmental and
supplemental materials, students were able to work at
their own deselopmental speeds and levels So that poor
readers were nothandicapped. all mategals were sereened
to insure sutficiently low reading levels

Socwal rules and academie objectives were clearly
stated to all students Students knew what behaviors,
social and academic. were acceptable and what werg not
aceeptable Also, minmal academic scandards were arbi-
tranly set for the IMPasa gm‘up‘and tor each mdividual

student to insure mimmal acddemic progress Minimal .
- acedemic standards included (1) Fach student must com- -

plete five or more units of work during matn class per
nine-week grading period depending on the student’s abil-
ity 1f not completed then the student must complete the
remaming units of work during study hall or after school
in order to recene a grade (2) No student can be absent
tor any reason fiom math class for more than nine times
per nine-week grading period Hfabsen renumes or more.
then the student must make up all class periads absent
during studv hall or atter school in order to receive a
grade And. (3) Each student must memorize the 400 basic
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anthmene tacts within the first niie-weck grading period
It not. then the student must continue to work on them
duting studs hall or atter school until masterv.an order
not to t:he time away from the other unies - cuttieulum
to be learned

Students were m\t/uctcd imdividually on a 131
student-teacher tatio m therr indivadualiy preseribed units
of curriculum . Student correctors were neededias a neces-
sars means of providing the teacher with more individual
instruction il time pet Student Student correctors were
used to cortect most pre- and posttests Howeser afl tests
were graded by the teacher One student corrector was
managed by the teacher per p‘cnnd Student correctors
were obtatned on g voluntary basws during therr study
halls Student voluntgers were sereened by statt members

3
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Proficvercy of Shills Condittons established to
masimize student motnation and proficiency, ot skalls
were (1) students charting and evatuating their own aca-
demic progress (2) taachers momtoring student progress
datly (1) positive reinforcement. and (4) punishment
Positive remtoreement conststed ol presenting token reim-
toreets, free-time activity reintoreers. and soctal remn-
forcers Al remdoreers were intnmsie to the cassrooin

Token remtoreers were i the form of letter grades
Students recenved g letter grade of an A or Btor cach unit
of curtieulum completed  This was possible sinee the
student wds not graded on any umt of curniculum until
cither the pre- o posttest results were aceeptable Intatly
token reinforeement was accomphished by testing at a
tower level than the student was functioning, 1 e . second-
grade anthmetie shilis - Theretoie each sutdent cxpe-
nenced steeess at the start From wis startiog poir” cach
student progressed to his or her own academic tunction-
g level and continued to develop more anthmetie skalls
I etter grades reflected the student’s individual progress
rather than the grade-level expectations appropriate fov
their chronological age

Free time remnforeers consisted of a menu of free-
ume activities including (1) a hbrary pass, a pass to”
another classroom, or the hall pass, (2) reading a book.
magazine. or comic, (3) using math games, puzszles, or i
calculator. (4) writing a note to a triend. (5) hstening to
tape. (&) helping the teacher by runmrg errands or tutor-
ing another student. and (7) helping the math department
seeretary Students recenved free-time reinforeers after the
completion of a predetermined number of units of curric-
ulum (1atio schedule) Free-tyme foinforeers gave the stu-
dent a tree-period instead of the scheduled math class
Students also recenved free-time reinforcers on a vartable
whedule as a surprise for appropriate social academice
behavior In shaping a students behavior both sovialand
academic behaviors were of primary concern




Social reinforcers included a pat on the back, a smule,
praise. social interaction from the teacher, answering a
student’s guestion, and positive contact with parents
‘phone call, letter. or conference Social reinforcers were
ginven tor appropriate artthmetic or soctal behavior
Social reinforcers were also paired with all other rein-
forcers so that social reinforcers -would become more
meaningful For anv given student the effectiveness of
ditferent reinforcers vanied greatly However. effective
reinforcers of some form did exist for most students The
central idea of reinforcement was to catch the stude .t
exhibiting the appropriate behavior and reinforce 1t

Students received punishment for incorrect arith-
metic or inappropriate social behavior which they were
able to control R .ccuose not to manage Punishment was
in the form of response cost. removal of reinforcers, and
sott reprimands Respense cost was the process of letting
an inappropriate behavior occur. but making the behay-

RESULTS

Data gathered to evaluate the IMP was generated by
the Meiropohtan Achievement Test and anadapted torm
ot the Revised Mith Atutude Scale (Atken. 1963) The
intermediate form ot the Metropolitan in mathematies
designed for grades'tour. five, and six was selected for ats
contentvalidity By inspection of items 1t wdas determined
that the intermediate form covered & majoruty of the units
of currticulum in the IMP  The attitude scale was con-
structed by [ ikerts method of summated ratings from
one to tive for ten ttems connoting negative attitudes and
ten connoting positne Results’ o the four longitudinal
sections were cvaluated by eveballing the tabulated
d'\cr.ung :

See Table | tor mean grade cqunvalents. gains, and
losses on the four fongitudinal studies as tested by the
Metropehtan Achievement Test Each longitudinal sec-

p 101 become so costly that the student found 1t not worth- fion lasted three years covering seventh, eighth. and ninth
while to continue Fxamples included keeping the student grade Only those students enrolled for the duration ot the
after school one minute for every minute he or she refused study were included The tr'l;”! longitudinal stucy started
to do anthmetic work or keeping the student after school in !973 and concluded in 1976 with 19 minth graders (17
one minute for each tme the student disturbed another NC.HED and | EMH student). the second study started
student Removal of reinforcers occurred when the stu- in 1974 and concluded in 1977 with 13 ‘ninth graders (7
dent exhibited napproprrate social behavior or anith- NCSED.and T FMH student), the third study started in
metic errors Reinforcers were remnstated when appro- 1975 and conciuded in 1978 with 17 minth graders (10 NC,
priate behavior recurred Soft reprimands were also given 5 LD. 1 EMH. and.1 D student). and the fourth study
by the teacher for inappropriate social behavior or anth- started in Il)?ﬁ and concluded in 1979 “'Fh I8 nunth
metic mistakes grades (10 NC 71D, and | EMH student) Table ¥ also

I he academic procedure of the IMP was monitored gives the pereentage of students successfully returned
by both teacher and stedentinorder to chart the student’s during each longitudinalsection to the traditional depart-
arithmetic progress Criterion-referenced pre- and post- mentalized mathematics elassroom trom the IMP .

~ Y . v ) . . ~ o .

test results on cach umit of the curnculum prescribed for See lable 2 tor mean attitudinal raw scores. gains.
the student were recorded by the teacher n the grade and losses on the tour longitudinal studies as tested by the
book and by the student 1n their individual foldet on a Revised Math Atttude Seale

developmental:skills conunuum checklist Also, cach day From Iahkr I on a norm-reterenced basis it can be
the teacher tallied the number of pages ot curriculum concluded (1) Students gained an average of two aca-
completed by the student and recorded this data in the acmic years for every three years in the IMP(2) Mean
grade book urMer the current date vear'y acadenie gains were relatively stable during each

With this structural design, the student’s behavior longitudinal section T here was no substantial increase or
was affected by two types of environmental conditions dccr,caxc tin the mean yearly gains as the duratlop of the
I he acquisition conditions provided the necessary stimu- IMP continued over a three year period (3) Summer
tus control so that appropriate student behavior was mogt I”“_c” and gains between seventh and eighth grade. and
likelv to occur The proficiency conditions of positive again between eighth and ninth grade were minimal rang-
reintoreement as well as teacher and student charting of g trom a long—tcrr‘n retention loss of two nronths to an
progress provided the necessary response. contingent ineapheable gain of two months
upon appropriate student behavior, to increase the fre- On a enterion-referenced basis it can be concluded
guency of appropriate student behavior The proficiency (1) Students were pmndc‘d with needed anthmetic tasks
condition of pumishment provided the necessary response, at their own developmental level and were given the time
contingent upon tnappropriate student behas i¥r. to de- neeessary to niaster the skill Thus. students experienced
cicase the trequency of mappropriate student behasor acadenug success and recenved passing grades for units of

’ : curniculum completed at their developmental tevel of per-
formance It these students had rematned in the tradi-
26 3 - ' .
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TABIE | ¢
VMFAN GRADE EQUIVALENT SCORES, MEAN GAINS, AND PERCENTAGE
OF STUDENTS RETURNED FOR FOUR FONGITUDINAL SEC FIONS
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tional classroom and performance remaned the same.
they would have received low D and F's, (2) Table |
further indicates that from the four longituamial sections
17 percent, 36 percent, 33 pereent. and 31 percent of the
students respectively were successfully returned to the
traditional departmentalized mathematics classroom

From Table 2 1t can be concluded: (1) Mean yearly
attitudinal raw scores were positive for each longitudinal
sectjon ranging from 62 to 74. The neutral point of the
Revised Math Attitude Scale 1s a raw score of 60
(2) Mean yearly atutudinal raw scores were relatively
stable during each iongitudinal section. There was no
noticeable increasing or decreasing trend in the mean
veatrly raw scores as the duration of the IMP ¢xtended
over 4a three vear period

Results of the four longitudinal sections were possi-
bly minimized because approximately one third of the
better performing students from each section were suc-
cei,sfull_\ returned to the traditional departmentahzed
mathematics classroom and their progress could not be
included

DISCUSSION

Comparing results of the IMP with research by
Miiler on indimidualived versus traditional instruction
and Beck on school atutus~s reveals conflicing findings
{1) On a crtenion-referenced basis there was a significant
difference 1n anthme?ic achievement between the individ-
uatized and traditional approach Students in the IMP
experienced success in arithmeticand these same students
'n the past had experienced failure in the traditional
clawsroom (2) On a norm-r2ferenced basis, as the dura-
tion of individuaiized instruction increased. the achieve-
ment average did not decrease but remained stable
Students in the IMP averaged seven months growth per
vear (3) Attitudinal averages in the IMP were posutive
and as the duration of the IMP increased the atutudinal
averages did not deciease but remained stable. Therefore.
it can be concluded that low-achieving math student« 1n
juntor high school can experience success, progress at a
«table rate. and maintain a positive attitude  1f not .n the
traditional classroom at grade-level skills to which their
chronologica! age has assigned them, then in a traditional
classroom where their math skills have assigned them In
summary. these three conflicting points as indicated by
Miller provide more than minor support for individual-
ived instruction benefiting math studeats of fow ability

IMPLICATIONS

Why does previous research on individuahzed in-
struction not reveal more positive results when compared
to che traditional approach” A possible reason for this is
that previous research dealt with only one vanable

method of instruction Theretore. all other components
were held constant including class size Glass and Smith
(1978) present a convincing study indicating that average
student achievement increases as class size decreases In
their achievement study. 1t was shown that more than
thirty percentile ranks exast between the achievement of a
puptl taught individuadly and a pupil taught in a class of
40 The typical achievement of students in instructional
groups of 15 and fewer is several percentile ranks above
that of students in classes of 25 and 30 They also found
that for every student by which class size is reduced below
20, the class’s average achiesement improves substan-
tally  more than for each student by which class size 1s
reduced bétween 30 and 20 In a more recent study Glass
and Smith (1979) extended their earlier work by examin-
ing the relationship between class size and other outcome
measures Their research concluded (1) Class size affects
the quality of the classroom environment. In a smaller
class there are more opportunities to adapt learning pro-
grams to the needs of individuals (2) Class size affects
nuptly’ attitudes  In smaller classes pupils have more
interest 1n learning (3) Class sive affects teachers In
smaller classes their morale 1s better they hike their pupibs
better. have time to plan and diversify, and are more
satisfied with tneir performance

If the research had compared the usual studeni-
teacher 1atio (20 | and more) in the traditional approach
with a smaller student-teacher tatio in the individualized
approach (20 1 and less). then both methods could have

" pertormed as designed and a more accurate assessment

could have been made The traditional method entails
group insttaction with less personal student contact and
the individuahsed-method involves individual instruction
with more personal student contact Individualized 1n-
struction 1s the concept but. a smaller c¢lass size s the
means by which the concept can be implemented to its
tullest expectations I research had differentiated class
siz¢ based upon the method of instruction. then individu-
alized instruction might hare paralleled the data collected
in the IMP

Further rescarch needs to be conducted inthe area of
class size versus method of instructiorn A possible disad-
rantage of the individualized approach is that one cannot
teach as many students at one time A distinct advantage
of the individualized approach s that it v designed to
work with” each ndivitdual student on different skills
depending upon need. unul their masiery and rggardiess
of the time required This may be a possible reason why
Miller found minor support forindividualized instruction
with students of low ability ‘

In crder to increase academic gainsin the IMP in the
future. 1t s recommended that the amount of studeat-
teacher contact time be increased by (1) decreasing the
number of students or {2) hiring a gualified teacher aide




Q

E

Aruitoxt provided by Eic:

RIC

REFERENCES

Aken. | R . Jr “Personality Correlates of Atutude toward
Mathematics * Journal of Educational Research, 1963 56
476480

Bausell. R B. Moods. W B, & Wals/l. F N A Factonal
Study of Tutoring Versus Classroom Instruction “ 4merican
Educational Research Journal, 1972.9. 591-597

Becher. W C . Engelmann, S . & Thomas. D R Teacung A
Course in Applied Psychology Chicago Science Research
Associates, 1971 .

Bech. M D “What Are Pupils’ Attitudes toward the School
Curnculum?®" Elementary School Journal (1977.78.73-78

Glass. G V,.and Smith. M L. Meira-Analvus of Research on
the Relanonship of Class Size and Achevement San
Francisco Far West | aboratory tor Fducational Research
and Development. 1978

Glass. G V. and Smuh. M 1 Relaionship of Class-$ize 1o
Clavsroom: Procewses, Teacher Satnfaciion and Pupil
4ffect A Metra- Analysis San Francisco Far West
Laboratory for Educational Research and Deve! »paent.
1979

Gillespie. P H . Muller 1 L. & Fedler, V D “legilatne
Drfimtions of L earning Disabilities Roadbiocks to Fitee-
uve Service © Journal of Learninig Disabilizes. 1975, 8.
660-666

UHirsch. C R "A Revigw of Rescarch on Individualized Instrue-
tion in Secondars Mathematics © School Scence and
Mathematics. 1976, 76 499-507

2829

Tarvis. O 1 “An Analvsis of Tndividual Diffciences in Anithi-
metic © Arihmenc Teacher, 1964, 11.471-473

Kiyte. G C. & Fornwalt. J b "A Comparison of Superior
Children with Normal Children 1n the Rate of Mastery of
the Muluplication of Fracions ™ Journal of Educational
Research. 1967, 60, 346-350

Lihv. 8 M "A Mcrécr of the Categories Are We Finally
Ready?™ Journal of Learning Disabiliies, 1977 10, 115-
I?.l.

Miller. R 1 “ladividualized Instruction in Mathematies A
Review of Rescarch ™ The Mathematcs Teacher. 1976.69.
345-351

Moods. W- B. Bausell, R B & Jenkins, J R “The Effect of
Class Size on the | earning of Mathematies A Parametric
Study with Fourth-Grade Students ™ Journal "»r Research
n Matherganos Education. 1973, 4.170-176

Olearnn. K D & O'Leany.S G Classroom AManagement The
Succensful Use of Behavior Modifiation New York
Pergamon. 1972

Olean. K D.&OLeary. S G Classroom Managementi The
Successful Use of Behavior Modification (2nd ¢d) New
York Pergamon. 1977

Schoen. H 1 “Self-Paced Mathematics Instruction How
Fiiectve Has 1t Been™™ Aruhmenc Teacher. 19760 23,
90-96

Schoen, H 1 "Self-Paced Mathematies Instruction How
Ffectne Has 1t Been in Sccondary and Postsecondany
Schools™ Mathematics Feacher. 1976, 69, 352-357

Gmuth, D DL & tovi. 1 C “The Ditferential Fifects of
Remforcement Contingencies on Anthmetic Petformance N
Journal of 1earmme Poabihiies 19769, 21-29




4. NONMATHEMATICAL DIAGNOSTIC
VARIABLES

by Tom Denmark

This chapter should serve as a catalyst in helping the mathematics teacher find
the factors that cause learning difficulties. It offers the educator a number of
instructional techniques fur children who have problems in dvsgfaphia, aphasia,
auditory perception, perseveration, overloading, and overattention. The author is
Professor of Mathematics Education at Florida State University, Tallahassee.
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Many students who have one or inore learning dis-
abilities experience considerable frustration in their efforts
1o acquire essential mathematical concepts and skills. I
many dases a student’s difficulty in learning mathematics
can be fttributed to mathematical factors such as deficien-
cies m& preiequisite concepts and skills, misconceptions
about tﬁf meaning of definitions or symbolism, the con-
tinued uti on of ingfficient algorithms, and the inabil-
1ty to transfer acquired concepts and skill§ to different
problems. A stuaent’s deficiencies with strictly mathemat-
ical variables are, in some cases, further compounded by
affective factors such as lack .. motivation and poor
self-concept Both mathematical and affective variables
must be considered in the process of diagnosing students’
difficulties 1n learning mathematics. In addition, for stu-»
dents with a specific learning disability, the diagnostic
process should assess the etfects that the specific learn.ng
disability has on the learning of mathematical concepts
and skills. The purposes of this chapter are (1) to discuss
how certain specific learning disabihties might have a
negative effect on the learning of mathematics and (2) to
suggest instructional techniques which could assist a stu-
dent 1n his or her efforts to learn mathematics

DYSGRAPHIA

Students who have acquired the skill of copying

_.mathematicai symbols (numerals, operational and rela-
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tional signs) and are unable to write these symbols spon-
taneously in the context of completyng a written assign-
ment may have a dy>graphia problem. For example, 1t 1s
sometimes quite evident that a student has memorized a
basic fact, but the student will spend 10 seconds or more .
thinking about how to write the answer. Taken individu-
ally, these slight delays in providing a written response
usually do not have an adverse effect on the student’s
performance, but, cumulatively, the small delays can pre-
vent the student from completing an assignment, espe-
cially a imed exercise. Thus, the student can be easily
discouraged in his or her efforts to demonstrate profi-
ciency 1n performing mathematical tasks. In other casesa

30
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dysgraphic student may know the correct answer to a
problem, but the + itten reSponse is incorrect because of
an omitted symbol, for example, 347 is written as 34,
3+4=7 is written as 347, or tenths is written as ten. Also,
the apparent error might be the result of reversing the
order of the symbols, for example, 243 1s writtenas 234, or
3+4=7 is written as 34+=7, or the misformation of a sym-
bol, for example, 3+4=7 is written as 3x4=7.

When working with a dysgraphic student, as is the
case with any student with a specific learning disability,
the teacher’s imtial efforts should be directed toward
maximizing the chances of the student successfuily com-
pleting a task. Thus, exercises which require a wrntten
response should initially be kept to a mimimum. This can
be done by modifying conventional exercises to multiple-
choice questions so that the student will only have touse a
convenient svmbol to mark the correct answer. Alter-
nately, the student may be allowed to use plastic or card-
board symbols to construct the answers.

APHASIA

One characteristic of aphasic students is that they
have considerable difficulty in expressing theniselves
orally They may be very slow in answering » ‘juestion,
especially if a complete sentence is the expected response.
Or their responses may be incorrect or nonsensical state-

ments which reflect the inadvertent substitution of one

term for a related one. For example, rather than saying
that 8 and 12 are mulnples of 4, the response might be that
8 and 12 are factors of 4 or that 8 and 12 are multipiy of 4.
In any case a student’s responses convey an impression to
the teacher, the other students, and the student as well
that the student does not understand. Moreover, an
aphasic student may be hesitant to ask questions during
the explanation phase of a lesson Thus, the student enters
the practice phase of the lesson with anincomplete under-
standing of the concept or process, and thereby may
practice or even perfect faulty procedures which must be
nniearned and which can confound the learning of other
topics.
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One method of minimizing orai communication
problems 1s through the use of a nonverbal demonstration
techmque It 1s not necessary for the teacher to speak
even to present the problem Rather, a problem 1 pre-
sented. the solution 1s demonstrated. and then a similar
problem 1s given to the students After astudent writes a
solution to a problem or completes one step of a mulustep
solution, a smile from the teacher can mean a correct
response or a shake of the head can indicate that the
response was Not cerrect and that someone else shou'd
offer a response Gestures are an effective way of inu..a°-
ing whether the response is close to being right orif 1t s
really off target After correct responses have been given
to several problems, then the teacher can offer anoral
explanauon The advantage of this techmque 1s that the
students have a basis for interpreting the oral explaration
of the concept or process. Questions asked duringan oral
explanation should mmtally require only a one-or twn-
word response. and students should be given practice
exercises 1n which they are asked specific questions like
those that could be asked in the context of an oral expla-
nation. For example. a questior like, “Two-thirds a.d
one-half are —__ " Or, the uv stion may be multiple
choice. 1f the studenty are unalle to give a free respone

.

AUDl@Y PERCEPTION

Many students a(c unable to distinguish betwee
similar-sounding wétds or phrases For example, a <tu-
dent may not hear the diffevence between “ten™ and
“tenth ~ Failing to percewve this disuinction. a student tr.ay
wonder why the decimal place immediately to the nghtof
the decimal point and the second place to e left of <he
decimal point have the same name Or. the confusion
between ten and tenth could be the explanation of wh;
come students say. 236 27 rounded to the nearest tenth i
240 " There are numerous pairs of sound-ahke term.zn
mathematics. for example. odd and add, divide and div-
wor Not beingable to distinguish between the pronuncia-
tjons of these words 1s one reason why some studants
don't understand the meanings of certain questions and
explanations Since most mathematics instraction)s pres-
ented 1n an oral mode. 1t s essential that students ade-
quately develop their audatory perception

One of the more commeon eitors insubtraction is for
the student to avoid regrouping steps by simply always
subtracting the smaller number from the larger number,
for example, 54-26=32 Students who makc this error
frequentiy do not hear the difference between “4 take
away 6" and “4 taken away irom 6.” When students learn
to distinguish between phrases of this type. they frc
guently recognize the need for the regrouping stcpand no
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longer make this common subtraction error One tech-
nique for helping students to develop their abihities to
distinguish between similar sounding words and phrases
1s to conduct and oral dnli, where the teachersaysa word
or phrase and then asks a student to repeat what the
teacher said A variation of this drillis to have the student
say a word or phrase, and then the teacher repecats the
students statement The teacher should sometimes sub-
stitute an incorrect word. for exa. ple. “muluply’ for
“multiplier.” and the student then deciu s whether or not
the teacher s correct At first only simple w >rds or short
phrases should be used in these exercises. then later the
words and phrases should be incorporated into complete
sentences Other types of discrimination exercises which
imvolve both auditory and visual skills should, be used
with students who have problems in auditory perception
For example, the students are given a written hstof paired
terms The teacher says one of the terms in each pair, and
the students mark that term on theiwr papers

PERSEVERATION

Some errors that students make are the resfit of the
cohtinuance ol a certain behavior to an exceptional
degrec or beyond a desired point. Thisis called persevera-
tion For example, when asked to show a set of six blocks
the student segins counting and fais to stop at six The
resuli o+ a set with more than six blocks Incertain cases,
this behaveon is the exple nation for incorrect answers to
addition and subtraction problems Perseveration s also
the reason why some students count asct of tensand ones
as all tens Once they begin counting by tens, they seem to

¢ unable to switch from counting by tens to counting by
ones  Another example of perseveration s the way stu-
dents wnite certain numerals, for example, 33 written as
3333 Problem exercises which contain more than one
operation are likely to foster perseveration For example.
if the first four items aic addition problems and the next
four items are subtraction problems, there 1s a tendency
for many students to treat some of the subtraction prob-
lems as addition problems There are several explanations
for this particular behavior, one of which 15 that some
students tend to perseverate an action once it 1s begun.

One method for helping a student learn to control a
tendency toward perseveration 1s to encourage the stu-
dent to slow down the rate of work Encourage the stu-
dent to stop after each step and think about What to do
ncxt Another technique involves drill exercises in which
the student 1 required frequently to switch from one
response to another Such excercises may require the stu-
dent only to read or write a sequence of symbols, or the
exercises may mvolve several operations arranged in a
random order
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OVERLOADING

In many instructional settings students are required
to assimilate stimuli recenved through two or more senses
The most common format for presenting a mathematical
lesson 1s to utiize some form of graphies. such as a
blackboard or textbook. supplemented by an oral expla-
nation In these situations the student must assimilate
both visual and auditory stimuli Thus, 1f the studeptts
unable to assimilate the stimuly slmultancousl.\"frm‘ﬁ)u:th
sources, 1t 1s unhikely that the student will comprehend the
presentation Simularly. if a student 1s required to utilize
two or more senses to demonstrate his or her performance
on a given task. for example. to read a problem aloud
before solving the problem, a vahd assessment of the
student’s abihity to perform the task may not be obtained

Situations requiring the integration of stimuh from
more than onc source cannot be entirely avoided 1n the
day-to-day teaching of mathematics. However, if 1t
appears that the interaction of sttmulb from various senses
is having a negauve effect on a student’s peirformance.
then the instructional procedures should be modified so
that the student as required to attend to only one source of
stimulus at a tune For example, rather than requining a
student to read a graphies display while listening to an
oral explanation, allow the student sufficient ume to read
the graphics and then provide the accompanyving oral
explanations

OVERATTENTION

When a compiex graphics display 1s used 1n the
presentation of a mathematical topic, some students will
fix therr attention on a specific teature of the display For
example. a common method of constructinga diagramto
illustrate that one-half 15 equivalent to two-fourths is to
diviae a figure, for example, a square, into halves by
s0lid line and to use a broken hne to divide cach halt 1 a
student’s attention 1s focused oneither the solid or broken
hines. or on the figure itself. then statements relating to the
partitioning of the figure into two or tour parts will not be
understood by the student Consequently. this graphics
display 1s not anctfectine ad for sllustrating the relation-
ship between the two fraetions A fixation on certain

s
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features of a display that results 1in mathematical error
also occurs in the presentation of problems For example,
in the problem 3+34, a student’s attention can be fixec
only on the numbers, that s, the student does not see the
operation sign - Realizing that there 1y a problem to be
solved and not seeing the operation sign, the student 15
llkc\l) to tely on ad arbitrary rule for determining the
operation For example, 1f there 18 a large number and a
small number, you multiply In this way. the student’s
answerwould be 102 The use of arbitrary rules for deter-
mining the operation 15 frequently the explanation for
wrong answers, whichwould k- correct foranother prob-
lem involving the samie numbers

Cne technique for lessening the effects of overatten-
tion on a speaific feature of a display 18 to emphasize the
vartous aspects of the display by means of different colors
orshadings Forexample, inthe display of computational
problems one color coald be used for numerals and
another colorfor the operation sign. Another technique is
to present a display and have the students identify various
features of the display  In the ease of the diagram for
showing the relationship between one-half and two-
fourths, have the students idenufy at least the following
details an outhine of a square. a sohd hine through the
center of the square, a broken hine which cuts the sohd hine
in halt To assiststudents inidentify .ng a specihic feature
of a display. a second display without the feature can be
shown The task would be o cotipare the two displays,
that 1. point out both similarities and differences

CONCLUSION

Due to the brevaty of this chapter it s not possible to
discuss cach and cevery speetfic learning disabihty
Dyslexia and visual pereeption, for example, have not
been discussed  Nor. is 1t possible to protide a compre-
hensive coverage of how eaeh specific learning disabihity
could affect the learmingof divers mathematical concepts
and skills Rather the pnimary objective here 1s to provide
a catalyst for encouraging teachers of handicapped stu-
dents to consaider a broader spectrum of factors which
could affect their students’ acquisition of mathematical
concepts and skills
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5. MATHEMATICS MEANS MANIPULATIVES:
TEACHING NUMBER CONCEPTS TO YOUNG
LEARNING-DISABLED CHILDREN

by Mary M. Myers

Mary M. Mers presents @ number of manipulative activities for voung
learming-disabled children. After 1rving these ideas, vour whole class will enjov
dong the lessons, not onlv the handicapped youngsters. The author teaches
Irgrning-disahled f[language-delared students 1in the Fairfax Countv. Viegima,

pudhc schools  ~

In order to gain a conc2pt of numbers;and discover -

relatiohships among numbers. specifically numbers zero
through twelve in this chapter. a child needs to explore a
vanety of manipulatives in a vanety of experiences. The
activities described in this chapter advocawe a concrete
approach for teaching quantity understanding to the
young handicapped child in the regular classroom
Structured activities are grouped sequertially into
the following subgroups: one-to-one correspondence.
counting. 1ntroducing number symbols. and number-
symbol association Several activities. all on the concrete
level, are suggested for each subgroup. Some of the
mdnipulatives and materials. for instance, efg cartons.
are included in eachsubgroup with some modifications to
show the sequential steps in learning number concepts.
New_manipulatives and matenials are also included in

- each subgroup to maintain interest

Q

Ia addition to the primary objective of teaching
number concepfs. theactivities provide other benefits All
are easy to make using common household or school
objects. Most all the activities build fine motor and visual-
motor skills since they require pincer grasp and eye-hand
coordination. The activities also touch on other math
concepts such as patterns, volume. sets, money. shapes.
space. and classifying. Many of the activities can be com
pleted independently once the child learns how to “play™
with the manipulatives involved. Finally. because the
activities use manipulatives, exploration, and movement,
they are intrinsically motivating.

One-to-One Correspondence

One-to-one correspondence is the concept that in
given sets, one member from one set can be paired with
one member from another. Such matching allows a chilg
to discover if the sets have equivalent amounts. Matchin
is easier when the sets are equivalent and when the
members are concrete. Thus one-to-one activities should
start on thic level. Gradually the child can learn to pair
more abstract members from nonequivalent sets.
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1. Cups and Straws

Materials

Procedure

Variation

Equ& number of paper cups and
straws !

The teacher puts cups and straws
on the table and asks the child f
there 15 a cup for each straw The
teacher then asks the child to show
how he or she knows The tzacher
may have to prompt. “Does this
cup have a straw” Show me " or
“Give each cup a straw ©

The teacher puts an unequal num-
ber of cups and straws on the
tablc. The teacher asks if each cup
has a straw and for the child to
Jhow an answer. The teacher then
asks f there are more cups of
straws

2. A ttrzhulé Blocks

Matenals

Procedure

Attribute. color, or shape blocks
Construction paper .
The teacher holds up a block and
asks the child 1ts shape. color. and
size. Upoh response. the teacher
gives anotker child a block. The
teacher goep around the 1ble until
each child has an equal number of
each type of block. for example,
three triangles. three circles, and
three squares. ‘

The teacher then gives each
child a sheet of construction
paper. The teacher tells cach child
to put two types of blocks on
paper. forexample “Putthe trian-
gles and the circies on your paper.”




000

The teacher asks if each circle
has a tnangle and to show the
answer

5 8 G .

The teacher tells the child to give
each egg section a Yock

b Matenals | 13 cardboard egg cartons ntact
Magic marker

Cube blocks

The teacher draws one dot on the
bottom of egg sections to show
sets “zero™ to “twelve

Procedure

Procedure

T
U
. .JL

Variation The teacher distributes unequal
numbers of each type of block
The child pairs designated blocks
and indicates that there s not an

equal matching.

5686

0O

3. Egg Cartons

a Maternials Eggcarton: cut apart to show sec-
\ tions one to twelve

D 4 O

Seventy cube blocks 1n large box

O

ERIC

Aruitoxt provided by Eic:

The teacher asks the child to show
that there is a block for each dot,
demonstrating a one-to-one cor-
respondence tu twelve

With markers, the teacher makes
sets of dots different colors, for
example. set one with red, set two
with green, set three with blue, erc.
The child must match coloras well»
as number. for example, three blue
blocks on the three blue dots. By
color coding, blocks may not
match up to the dots allowing the
child to recognize neqguivalent
sets.

. Variation

4. Clothespin Wheels

Matenals Eleven tagboard or cardboard cir-
cles five inches in diameter
Magic marker

Can of 55 clothespins

The teacher draws lines around
the edge of cacl circle to make sets

“zero” to “ten ”

Procedure

The teacher asks the child if there
is one clothespin for each “spoke™
and to show a response.

The teacher provides approxi-
mately 55 clothespins,

Varuation
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S. Blocks and Fictures

Matenials Box of cube blocks or poker chips
Picture counting cards (five-by-
eight inches)

? 00
Q_? OO

Procedure The teacher places cards face
down in a pue on the table. The
child picks a card and puts one
block oneach picture to show one-
to-one correspondence

Counting Qbjects

Rational counting involves the  .itation of numerals
In correct sequence as well as the assignment of each
number to an object or motion, that is, a pairing of the
number word with an object or motion.

. Objects in One-to-One Correspondence.
The teacher can encourage the child to count objects after
completing one-to-one correspondence activities. The
child counts straws, cups, attribute blocks, cube bloc =
clothespins after pairing the objects

2. Grah Bag

Materials Paper or cloth bag
Small counters. blocks. chips.,
buttons
Paper cups

Procedure-- The teacher puts counters in the
bag and gives each child a paper
cup The childieachesinto the bag
with one hand and grabs as many
counters as possible. The chil
puts the objects on the table an
counts them. If correct, the child
recounts objects into the cup
Continue until each child hasafull
cup.

3. Attribute Blocks

Matenals Biocks colored, shapes, or muiti-
attribute
Pie tins

»
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Procedure -

The teacher dumps blocks 1n cen-
ter of table and gives each child a
pie tin The teacher then tells each
Mild to look for a specific type of
blovk or tells all the children to
look for one type of block, for
example. “Wher. | say "go’ put all
of the circles in your pie tin.” On
signal.‘ach child puts specified
blocks. one at a time, in the un.
After each child has foun*ali the
specified blocks. he or she takes a
turn counting the blocks by re-
moving them one at a ime from
the un If correct. the child
recounts the blocks back into the
main pile Play unul each child
finds each tvpe of block

4. Mystery Cartons

Matenals

Procedure

Varnation

Egg cartons

Box of counters. blocks, chips
The teacher tells the children to
put their keads down and hide
their eyes While their heads are
down. the teacher putssome coun-
ters into each carton, one per egg
section The teacher then closes
the hids and tells the childrento put
their heads up Each child picks a
carton, the teacher may provide
different colored cartons so that
each child has to request a color.
The first child opens a carton and
counts the objects If done cor-
rectly the child recounts the ob-
jects back into box After the first
round. the teacher may letanother
child hide the blocks 1 cach
carton

The teacher lets the children watch
as the teacher puts counters into
each carton. The children may
count with the teacher while put-
ting objects 1n cartons. The teacher
closes the hds. Fach child then
picks an egg carton, and the
teacher asks the chitd to guess how
many objects are tn the carton.
The child then opens the carton

and counts the objects to venfy
{

s




5. Making Ones, Twos, Threes. ..

Materials

Procedure

Five-by-eight inch index cards
Counters parquetcy shapes, cube
blocks. unifex cubes, etc.

The teacher spreads out several
index cards“on the table and puts
out a box of one type of counters.
The teacher tells the child to show
diffcrent wavs of making a num-
ber by putting that many objects
on cachcard The child counts out
that number on each card Some
examples are

Making ones

¢ L~

PAN

Making twos

@)

Making threes

A

PAN

PANVAN

O
PaN

U

&6

O
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The teacher encourages different
patterns and may have another
child check by counti.g the ob-
jects on the cards.

Ay

The child makes quantities with
pegs on pegboards, For example.
the teacher tells the child to show
different ways of making “four ”

Variation

Inti 2ducing Number Symbols

. Number sy mbois should be introduced inconnection
with the comcept of the number

1. One-to-One Correspondence and Count-
ing Activities. After the children have explored with
these activities. the teacher can introduce the number
symbols to those activities

a EggCartons The teacher writes the number symbol
on the inwde hid of each carton to correspond with the
number of dots

)
W
A

b Clothespin Wheels The teacher wiites number
symbols in the center of the wheel to correspond with the

number of lines.
@

¢ Blocks and Pictures  The teacher writes the number
symbol in the corngr of cach card to correspond with the
number of pictures

PAN
AN
PAN
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d Making Ones. Twos. Threes "~ After telling the
child to count to_a certain number on the cards, the
teacher puts that nfimber symbol u the table oron each
card DA

,

5

O AN
AN

O AN
AA O 4 A .
3

s , .
2. Number Grids

Material Number gnds:madc fromtagboard

Box of counters cube blocks
Procedure-- The teacher makes number grids
(one to ten).

The teacher puts a grid and blocks
on table and tells the child to puta
block 1n cach box while counting
the blocks. The teacher shows the
child where to start After the
bloc¥s are on the gnid. the teacher
tells the child to recount the blocks
from left to nght with a finger.

Number-Symbol Association

Number-symbol association 1s the association of the
quantity of items in a set with the corresponding number
symbol. The skill of number-symbol association can be
shown in two ways: (1) given the number symbol. the
child produces that number of objects, and (2) given a set
of objects, the child produces or points to the number
symbol.

1. Number Cups

Materials Paper or plastic cups (stackable)
Magic marker
Box of small counters: color chips,
14 inch blocks

y -
Preeedure With magic marker, the teacher
writes one number s\ mbol oneach
cup

The teacher stacks the'cups and
puts them and the counters on a
table The first child picks the top
cup. reads the number symbol.
and counts that number of objects
into the cup To check, the next -
child empties the cupand recounts
the objects Then that child picks
the nextcup In this way, continue
until -afl cups have been filled
Once the child learns how to play.,
child can %l cups independently
lhe teacher or another child can
check

2. Roll the Die

Muatenals Die with number symbols
Box of counters attribute blocks.
cube blocks. erc
Sheet of construction paper

Procedure The teacher puts counters on the
table and gnves the first child con-
struction paper and a die. Child
Jhakes the die and drops it on the
paper Child reads number on the
dic. Child counts out that number
of objects onto the paper Child
recounts the objects with a finger
to double<check a response f cor-
rect. the child keeps the counters
and passes the paper and die to the
next child




Yanation

Matenals
L

Procedure

Continue tn sume manner with
other children until counters are
all distributed.

When the game 1s over. the teacher
can collect blocks by attributes.
for example “Give me all the red
blocks.” or “Give me all the
squares " Or the teacher can let
children build with the blocks be-*
fore leting them put the blocks
away in designated slots

AN

PAN

o O

Dhice with dots (the teacher makes
large dice with sandpaper dots)
Number symbol cards

The child roles dice with dots and
couts the number of dots on the
dice: The child selects that number
sy'nbol card from table In this
v.ay. play until all number symbol
cards have been taken

3. Egg Cartons

Mate. ials

Procedure

13 cardboard egg cartons

1 arge box of cube blocks

Magic marker

The teacher writes a number sym-
bol (*0" to *12") on the inside of
each egg carton hd. The teacher
stacks the cartons and put them
and the blocks on table. €hild
picks top carton. reads number
symbol. and puts that many blocks
in the carton (one per egg section)
In this way. continue untl all car-
tons are completed.

4. Clothespin

Matenals

Procedure

5. Store

Materals

Procedure

6 Peghoards

i

Once a child learns how to play.
the child can complete cartons
independemly Another child or
teacher can check

Wheels

11 tagboard circles, tive inches tn
diameter

Magic marker

Clothespins

The teacher writes @ number sym-
bol in the center of each circle.
The child places that many clothes-
pins on cach wheel.

Pictures of food or empty food
containers

Magic marker

Box of play penries or poker chips
With marker. the teacher writes
one number svymbol on the back of
each food item The teacher dis-
plays food items on table. The first
“customer” requests food. turns it
over, reads number symbol. and
gives the teacher that number of
pennies or chips If correct. the
child keeps food item Continue
until all food s gone

Muatenals Pegboards
Pegs
Magcic marker
Procedure The teacher writes one number
symbol on each pegboard or one
number symboi Ly each row on
negboard The child places that
many pegs into holes
. N 2 TR - )] 8 e s
................ 2 88 ...
3 -
4 -
5 ---------
I .
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6. TEACHING MATHEMATICS TO VISUALLY
‘ HANDICAPPED STUDENTS

by Elizabeth Thompson Binstock

Elizabeth Thompson Binstock offers excellent hints for working with the

“ visually handicapped child. She has observed that the blind or parually sighted

child needs extra ime to deal with problems, lots of mampulative materials, and a

well-ordered environment. The author is Associate Professor for Spectal Education
and Management ar Lesley College in Cambridge, Massachusells.

J

A wide range of children come under the heading
“visually handicapped " For instance. there are children
with some hmited central sight, ch:ldren whocansee only
out of the corners of their eyes. chiidren who one saw but
now are blind. and children who have never seen. These
vaniations can be confysing for a classroom teacher trying
to plan math lessons for a child with visual problems. In
this chapter. therefore. 1 will first focus on general p\Ian-
ning for any child with himited sight. [ will then make
some specific suggestions for dealing with diffe.ent types
of visual Ifmitations,

GENERAL SUGGESTIONS FOR
TEACHING MATH TO ANY VISUALLY
IMPAIRED CHILDREN

There are some general rules of thumb which are
helpful to keep in mind when planning for any child with a
vision probleni. First. a very careful check should be
made of the child’s real understanding of various con-
cepts. such as over, under, inside. length, triangle. One of
the pitfalls in teaching blind or partially sizgiited children
is that they can be very verbal and use words approp-
nately without having a real grasp of their true meaning
Therefore: it is important to supply the student with many
concrete experiences which can help build concepts. For
instance, playing with clay can help the child understand
about i.». de, hall, and long. Manipulatives, such as
Dienes blocks, attribute blocks, geoboards, umfix cubes.
and Cuisenaire rods, are useful to the whole class without
modifications. Braille labels can be added to other mani-
pulatives, such as balances-or chip trading activities. In
addition, there are specific concrete materials which are
useful for visually handicapped stullnts. For instance.
abacuses can make handy counting frames. and there are
small portable ones distributed by places iike the Howe
Press at Perkins School for the Blind in Watertown.
Massachusctts. Braille vardsticks and similar matenals
can alo be ordered from places specializing in meeting
the needs of blind peopie.

L)

A second rule of thumb 1s that directions should be
given verbally and clearly.and repcated as oftenas neces-
sary. They should also be given in wrniing- ‘either n
Braille or large type. whicHever the child' uses. And,
thirdly. 1t 1s 1mportant that the child can feel secure in
knowing that the environmentis firmly in place and won't
be moved around unexpectedly. In the larger sense of the
physical environment. thys means that |l;'s wise not to keep -
changing the location of the {urniture. All the same.the
child should be given_a seat which has cicar marks for
geting there  a wall. or a strip of carpet. for instance. In
terms of the math environment. it means that matenals
should be casy to locate. pleasant to touch. and unhkely

- to go rolling across.the room if a table on which they sit1s

bumped into

TEACHING THE BASIC OPERATIONS

As | have already indicated. teaching strategies. both
formal and informal. should rely heavily on mampula-
uves. Addiion and subtyzction. for instance. can be
taught by using a stnp nljwood o1 pegboard which has
dowels glued into the holes at equa’ "ntervals, forming a
single row Be sure to leave plenty of space between the
pegs and have handy a supply of washers which will shde
over the pegs For an addiuon problem. hike "5+ 6." the
student can be asked to put five viashers on the first five
pegs. and then to put six more washers on the next SIX
pegs. The total can then be counted For the perIcm"l4—6."
the student can put fourteen washers onthe pegsand then
remove six#Needless to say. this approach works best for
the addition and subtraction of small numbers

For larger acdition and subtraction problems. a rec-
tangular board, divided mnto two columns and three rows,
15 more helpful In this case. the top row can be used to
represent the top hne 1n an addition problem. Metal
washers are used t> represeni the “tens™ and rubber
washers represent “ones ~ Thus. if the problem is *43 -
21.” the top row 15 set up with four large metal washersin
the upper left-hand corner. representing the *tens’ " place,
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and three smaller hard rubber washersin the upper nght-
hand corner. representing the “ones™” place Underneath
the 4.7 in the second 1ow, will be two large metal
washers, underneath the " " an the second 1ow . will be
one hard rubber washei The child then proceeds to tilhin
the answer on the hottom hine. which may be mirked oft
from thé two top lines by a strip of masking tape

The advantage ot having ditferent sized washers s
that there v a continual refninder of place value When 1t
becomes necessdry to borrow trom the™tens"column, the
student ean change a large washer tor 10 smaller ones,
which then can be piied onto the “ones™ peg

Muttipheation and division problems require larger
boards, with more rows and columpes For thése opera-
tions, 1t may be wise to number the rows and columnsin
Braaitle by using rounded nail heads, starting with the
upper lett-hand corper as row 1, ¢olumn | For multiph-
cation, the child 18 asked to make three rows, with tour
rubber washers in each row, and then to decide on an
answer by ¢ounting the total number of washers In this
case, there 1s only one washer per peg For division, the
child v asked to divide twelve washers evenly between
four rows Again. only washer per peg

Another manipulative which 1v usetul when teaching
multiphication or division 1s 4 olastic egg carton You can
cither use the bottom ot the whole carton or cut the
bottom mto smaller umts  three cups, four cups. s
cups, and so on Diried beans can serve as your counters
and be distnibuted equally into the eggeups For multiphi-
cation yvou can have the child place three beansin zach of
tour caps and count them, for division vou can give the
child six beans and ask that she or he place the same
number ot beans in each of three cups with none left over
Both this exerense and the pegboard exercise desernibed
carhier are helpful av a way to encourage students to
stuggle with the concepts and keep track of the numbers
Once the students understand the techmque, they are
hkely to evolve thar own swsteme for keeping track of
information

THE PARTIALLY SIGHTED CHILD

It has been my experienee that some partially sighted
children are lighly dependent on their sight for informa-
tion, while others are much fess likely to rely onatas a
primary sense [f vour student bends down to the paper or
manipulatives, notices colors, ltkes to paint. seems to
strain in order to see what s going on, then you probably
are dealing with a visual learner and skould provide
appropriate activities Place the child close toany demon-
stration arca ¢nd the board, and provice printed exam-
ples of math wrtten large as well* av visualiy clear
mampulatives Then stand back and assess your results

40

The visual learners are Iikely to be relieved that vou are
acknowledging the importance of sight to them. and they
often fise to the opportumty

It the student s nota visual learner, vou shouid rely
heavily onauditony and taculeclues, using the techniques
which have been mentioned earlter as well as the ones
which Twill talk about in the followingsections The thing
to remember with a parually sighted child 18 that some
form of sight isavanlable as an addiuonal checking mech-
anism and that imited pieces of intormation about the'
visual 4orld are available Do not, however, make *™»
mistake of assuming that mote s aceessible thien actr
v Making sense outof the world atadistanee isvervt
for a visually handicapped child., most y
understoad comes from very close examp,.

THE TOTALLY BLIND CHILD. BLIND

FROM BIRTH ~
The Problen. A child who has never seen anything has
avery ditferent sense ot the world from someone who ha
learned through looking Information has come inas bits
and pieces, fearned through the ears or tingertips This
means that bhind children will be Likely to have a much
more hragmented sense of groups and numbers and how
they relate to cach other than sighted children The con-
versation of these children may mislead youinto thinking
that they know more than they actually do. for they often
have learned the correct words for tinngs like square,
under, ot addiion without having a concrete sense of
whatitis Thesechilarenare theonesmostlikels tohavea
fack ot basic coneepts

Y

Strategies 1o Address the Problem 1t a particu-
larly good idea to give the child biind from birth many
opportunities to handle objeets while explenng math
concepts Sorting like objects into groups s one useful
apptoach Where possible it helps to make use of real-hie
gctivities sorting candies for a party, deahng out Braille-
marked cards for a math card game, counting out sheets
nf‘pdpcr tor groupswhoare workingtogether, and count-
ing out tood pellets fofsthe gertils These could be used as
either multipheation or diviston exereises For example
“How many straws will we need if wegive tw ostrawseach
to 15 students”™ or *We have 10 candies dnd 5 students
How many can each person have” Handling lots of
shapes which are all trangles ot juares isanother way to
h(‘lp the child generahize trom specific examples

THE TOTALLY BLIND CHILD, WHO
ONCE HAD SIGHT

The totally blind child, who did not lose sight until
after the age of three or four, s likely to aetan some
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fragmentary sense of the sighted world and of how things
in the world relate to each other The older the child was
betore becoming blind. of course. the more the pre 'ous
experience will bt to call upon He or she may have a
much better grasp of concepts hke length, group, under,
beside than the child who has never seen It 1s crucial to
figure out some informal ways of determining whether the
child und€rstands these words. If you ask the child to
place something under the chair, you should ask yourself
whether any failure 15 due to groping around or a lack o7
understanding It 1s, therefore, wase to devise a number of
informal tests over ime, so that you can get an accurate
profile of the gaps in the child’s isights

&

SUMMARY

I he central points to keep m mind when teaching visu-
ally handicepped childien are

e Don't be misled by thar verbal Huenoy into assuning
ther understand things they are. m fact. undear about
e (e them many opportunies to test their environment
o Give them lots of manipulatives to work with

o (e them a well-ordered setting

e Give them time cnough to wrestle with any concepts
they are learning

Aruitoxt provided by Eic:
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7. TIPS: TECHNIQUES IN PLANNING

FOR HANDICAPPED STUDENTS
IN REGULAR CLASS MATHEMATICS

by Carol A. Tkornton

In all of her lectures and writings, Carol A Thornton takes the commaon sense
apprach She fully realizes that the teacher’s planning tume 1y at @ munimum and.
therefor.. gives ups that are simple and financially within the reach of every
classroom teacher The author is an Associate Professor of Mathemancs ar Himon

State University, Normal

Tymically. bandicapped students are more like than
differemy "-om their peers @Vhat they really need in regu-
lar class mathematics sessions s mathe matics teaching at
its very best The teacher’s knowledge of and sensitivity to
anv handicapping condition will help determine neces-
sary instructional adaptations

If a child has a Lcaring loss, for example, teachers
would check for eye contact b.fore saving anything of
importance ke words or assignments would be written
as spoken. preferanly on an overhead if the child can
speechread These students. like those with auditory Dei-
ception or memcry difficulies. need high wvisual and
kimesthetic sumuh Others. including those with visual
impairments and visual perception or memory difficul-
tes. may requirt color coding ana ext.a auditory-
kinesthetic reinfoicement

Often only a slignt modification of an activity or assign-
ment s necessary to make it appropriate for students
using a lanhoard or wheelchair desk At times it may be
necessary to hmut the number of written problems to
make an assignment reasonable for some physicallyh -
dicappea or learning disabled students. \. ile careful
sequencing. small step size. ard provision for overlearn-
ing are important for all students. these approaches are
necessary for children with learning difficulties

Viithout a lot of extry time and planning, regular
clas- teachers can do much to adapt mathematics instruc-
qon to meet special needs. Specifically. the following
TIPS may hélp These suggestions include scme of the
more effective ways of meeting the needs of handicapp~d
students in the mainstream. The examples given should
serve as prototypes for applying the techniques to other
content topics "
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Use Visuals and Manmipulatives to llustrate
New and Important ldeas

Handicapped children. like their peers in regular
class mathematics. are basically ¢ acrete in their think-
ing Asa general rule. the use of simpie or famhiar objects
to ilustrate facts and 1deas wiltpromote beth understand-
ing and retention

Examp’e J: Use tamiliar objects to portray cer-
tain basic facts

A SPIOFR ¢ A BOX 0F CRAYOAS :

% e O .
. 6 | °°
Q

CaaYoNs
4 .£65 OV 0 :

A CHILD'S HANAS A CLOCK :

"3y

WL 3| s

PR g

Y

THINK OF JHE CLOK.

5's ARF FASY WHEN YO
e l

41
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Example 2: Use stacks of ten and single popsicle
sticks to ilustrate renaming in 2-digit computation
Children with motor difficulties or vision impairments
may find 1t difficult to band the bundles of tens Chips of
one color may be preferred  10-stacks (glued together)
and extra singles

In whole number addition, just two bigideas prevanl

e add iike units

e when there are too many of some unit to write in
one position. a “10 for 1™ tiade must be made

TINS | ONES ,g;‘o““—\ TENS 1 ONES
] / TN0F \ L
3.6 %%'gggo—ﬂv' 3:6
+ 7 T ocoo SRR
! ~ =3/ t
——— % % . ———— - —_—

L O (700 MANY 70 WRITE /N ONE Lo~

PLACE, SO A TRADE MAST
8F MADE,

Example 5: Use graph paper squares, strips and
hundredths to illustrate decimal subtraction
Again. there are just two big ideas
e Subtract hke units
o 1If there are not enough of some unit to do the
subtiaction. a "1 for 10” trade must bc madc

-

LINE UP DECIMAL POINTS TD
MAKE 1T EASIER TO
SUBIRACT LIKE VN7,

SIART WITH
& TENTAS.

510 '-‘-.\
8 : 5\
-— 34 : \
\
," VO 1 TENH FOR
] t
i
O
510
&N
-. 34 37EN THS,
RHINOREPTRS
.26 IN ONF PLE ;

2TENTES,
6 HUNOREDINS
LEFT.

Example 4: Shade graph paper with 100 squares
to help in decimal comparison

[

{oY
0O (.8 HEANS MOREL.
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Color Code to Focus Attention and Cue

Response

This techmigue s particularhy helptul to students
with visual perception or memory prohlems Teachers
can use colored chalk or marking pen . aunrg introduc-
tory teaching sessions and make examples dvailable to
individual students  The familier red-green stoplight
colors work well for students with intact color viston for
these colors Green 1s the cue to*Go ™ or “Start here ™ Red
means “stop * Biue or other colors can be used forinter-
medidte steps ‘

Example 1. Count on from the greatest addend !
I his technigue has been used successfuily with all types of
students. including trainables Bevond sunple introduc-
tory work for addition. there s never any need tora child
to count from 1 to tind answers to simple addition facts
The 87 1n the dlustration s green

8
+2

Example 2 Clock umes tirstthe howr THE N the
minutes atter

/ (‘ﬂﬁfﬂ;p[) GO l’ DH
’ Y, (JIDED
e @D s

EEN

Aruitoxt provided by Eic:

a3




Q

ERIC

Aruitoxt provided by Eic:

Example 3: Multistep computation Color ones
digits green to mean “start here 7

63
-9

Example 4: Basic tracuon meaning (also helps
child read and write fraction correcthy numerator first
(on top). then denomraator)

“TGREEN OUTLINE
— GREFN 2 o MarcH SHADING

SHADING

6 FQUAL-SIZED PARTS, (
OUILINED /N RED

Example 5. Reading the larger numbers Color
¢ode each triple wrthin a period green-blue-red At the
vertical hine, the child 1s cued to grve the “family™ name 2
This technigue can be extended to reading of decimals

MILLION THOUSAND

3]

Example 6: Ahgning numbers in columns for
computation [ rain the child to use a highhighter to color
shade the columns Afternately, wse square centimeter

paper

4128 N0

y 7

1.6 36

+lal7le 1+ 3]s
11

Example 7. Mixed addition-subtraction prob-
lems Some children perseverate  tend to use the first
problem ou a page as a model for completingall others 1If
the first problem 1§ addition they add all remaining prob-
leme., It the first problem ins olves renaming, they rename
in all problems whether or not this 1s actually needed  The
hehavior 1s compulsive rather than just carelessness. Cir-
ching all addition problems green and doing these first,
hefore turning to the subtraction problems on the page
often helps Finger tracing the sign beforg computing 1s
also effective '

-~
e

Allow Children to Finger Trace or Use Other
Tactile Cues

In some cases seeing 15 not enough More totalinvol-
vement 1s requtred so that the respon: v a child is capable
of are given

Example 1: Number resersals (e g . 43 for 34,6
tor 93 Have saniple numbers avatlable for reference. Use
texture along with color andauditory cues to emphasize
one part of a numeral The ™" of 43 for cxample, might
be drawn with @ green marker. then retraced with glue
When allowed to dry. the glue leaves a ridge over whicha
chiid can hngc'r trace

FINGER TRACE, SAY, TWEN WRITE .

43 ! g/gr

Example 2: Basic fact answers
a Some chiddren van give basic fact answers orally. but
hesttate or blank out when requited to write answers
These students can be prompted to tinget trace the prob-
fem say the answer quietls to taemselves, then write it

+
~J
{
oo W

|

O
8|
n
+
o O

43
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b To promgie retention for children with visual-memory
ditficulties. have them finger trace and quietly say both
problem and answer Then suggest they close their eyes.
mcture and say the problem. and give its answer agan
The answer side of a tlash card deck can be used for this
purpose

E.\'ample 3 Fact errors in computation Some
children know basic facts 1n wolation but miss them in
larger computational problems Finger tracing the trou-
blesome fact or wniting 1t to the side often triggers
recognition

Example 4. Fingers for multuiphcation 9%

4 1 & FINGER MULIIPLICATION MAKES 9's
J ‘ °_EASY. CHILDREN WIMBER THEIR
\ FINGERS, LEFT 7O RIGHT,
FROM 170 /0.
——T "1\

9X3 —= FOLD 3RD FINGER UNDER.
READ ANSWER FROM FINGERS :
27(2 FINGERS TOLEFT OF BENT
KINGER ;7 TO THE RIGHT.

6X9 —FOLD &TW FINGERZNVER .
READ AMSWER FROM FING :

,_4\
2,
545 FINGERS 10 LEFT OF BENT

' FINGER ; # T0 THE RIGHT).

Capitalize on Patterns and Other Assoca-
tions to Promote Retention or Understanding

Children with problems in abstract reasoning. memory.
or other related learningareas can frequently be helped by
carefully structured nstruction which uses patterns and
relevant associations

Example |: Addition facts releted to doubles or
known 10" sums  using easy facts to help with harder
ones

RIC
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DOUBLE + 1
DOVBLE 6 7
6 v +7 +6 O [VUSTONEMORE
+6 |s0... — — 77/4”/2[/3}.
12 DovBLE +2
6 8 _of susre mork
. tB t6 THAN 12 (14).
A 10" SUM
2 50 3 8 o[uuronemore
+8 8 t3 THAN 10(1).

AH! ONES OI6IT
IN SUM IS
ALWAYS 1 LESS.

Some children use ditferent patterns For example 10+ 4
s 1400 9+ 418 Uless (13) Or. for 9 + 4. they may think of
“taking 1" trom 4 and "givieg” it to 9 to make 10+ 3(1})

Example 3: Hardzr muluphcation facts having
even products see what half wili do'

2X6 12,50
416 =24 [ TWICE AS MUCH).

Example 4: Meanug to decimal notation The
model%nd underscoring help children relate one decimal
digit to “tenths.” two decimal digits to “hundredths ™

14




ETTITT
't /6 ouror
Jaaron:_: —.3 el
0
0 o

1 2£R0, | OR/MIAL 226809 , 2 DEC/IMAL
PLACE. PUACAY.

Example 5: Easy buildup to harder problems.

24 24 24

2)644 20/644 23)644
X6 X20 x26

Example 6: Syze cues and fraction comparisons,

b
3 v A OF CAKF

b

1
B Use A.l;dll()r_\’ Cueing
AN

Childien with visual handicaps and difficulties in
visual perception or memory generally require a high
degree of auditory reinforcement.

Example [: Basic facts

2. 6's RNYME: 6X6=36; 61424 ;64848

b 12+344 BEFORE YOU 5O TOTWE FRD
AND 47H GRADE, yOU 60 7V
JNE IST AND 2ND.
56748 BEFORE YOU GO TO THE 7TW

AND 87W GRADE, YOU 80
7O TWE STWAND 67X,

J

Example 2: Muluphication of decimals

8] A NIST AL MANY
X.3 OFCIMAL PUACES
03 /N ProsLEm s
IN IME PRODUCT.

Example 3: Sequence in carrying out a computa-
tion.

63
-19

At 1imes. Assign Fewer Problems and Min-
imize or Eliminate Copying from the Board

Some children. due to high distracubility. hyperactive
tendencies. or frustration do not complete assignments.
In these cases 1t may be necessary to.

® Provide fewer problems per page.

® (reate several standard formats for worksheets and
provide black construction-paper masks which blot out
all but one fourth or one third-of a page at a time.

e Cut the worksheet into fourths or thirds and assign
only one small section at a time

Similar techniques are appropnate for some students
with physical. visual perception. or »ision impairments. If
visual-motor d “ficulties are sevére. it may be necessary
to

¢ Limit written problems

¢ Provide special ined paper or masks to mark problems
which are_copied. -

® Require no board copying

e Provide nonskid rubber sheeting upon which writing
paper and textbooks can be placed.
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When children tend to lose their place ona written prob- Example 2: Basic subtraction facts: teen minuends.

lem page, teachers can: Step 1. Be sure.of these prerequisites’
. ) ) a. Children realize that 14 is 4 greater than 10; 16
e Clearly define the problem with heavily outlined boxes. is © greater, 13 is 3 greater. and so on.
¢ Train students to keep one finger on the problem while b Children can subtract any number from 10.
calculating. Step 2. Now use 10 to help with teen minuends

e Have students put a chip or “x™ at the propie

GIVEN PROBLEM: | USE INDEX FINGERNAIL AS “0°
13 1Q\
Carefully Sequence Instruction in Small Steps. -6 -6 ©°
with Adequate Provision for Practice and N
Review )
i | remove rveer -
AND APD IN
EATRA ONES *°
This approach is cntical for students with learning diffi-- = 12 .°
culties. since extra developmental and practice time is —
necessary for both their understanding and retention of
the concepts and processes. Breaking instruction into
small, meaningful scgments makes learning possiblc Example 3: Bauc multiplication facts. (Again
rather then overwhelming for these students. : emphasize the commutative of each fact thioughout the
sequence). *

Example 1: Basic addition facts. (Throughout,

emphasize that “turn arounds” work. Forexample. 3+ 6= Step 1. 2's (Link to addition doubles )

9:6¢+3 =' 9) Step 2. 5 (Link to money, time on the clock.)
Step 3 9’ (Use patterns or hands to help.)
Step [.  Count ons (Forsuras less than 10. emphasize Stepd. 9 and I's.

counting on from the greater addend. Later

. . : § . f :
this idea would be extended to allfacts having Step 5 Only 15 facts left to learn

e Five are perfect squares (3X3. 4X4. 6X6,

2 or 3asan addend) 7X7. 8X8):
Step 2. Sums equal to 10. (If necessary, have children ° te.n oth;rs (3 X (4.6.7.8), 4 X (6.7.8). 6 X
get the feel™ from their fingers.) (7.8); 7X8). For these, refer to the suggestions

of TIP 4 (example 3)and TIP S (example 1).

{/07 3+7=10

s STRING T+3-10 Work for Mastery One Step at a Time

Step 3.  Doubles. (Mastery is critical before moving to

step4. Useauditory and visual cueing to help.) Teachers can often anticipate common trouble spots in
Step 4. Facts related to doubles: Doubles + 1, Dou- computation. Troublesome to theaverage child. these can
bles + 2. be disastrous to students with severe learning difficulties
Step 5. Addition 9's. (Use patterns to help.) who typically have a low frustration level. Teachers can
Step 6. Only 3(of the 100) facts left: 4+ 7,4+ 8,5+ 8, ma ximize success experiences for these students by specif-
This sequence has been used successfully with ically focusing on rough spots. The one-step approach
all types of students, including learning-dis- illustrated below has proved highly effective with many
abled children and educables. learning-disabled and other students In each case. it is
47
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unnecessary to work the whole problem until the difficult
step 1s mastered.

-

Example |: Long Division Anucipated problem:
difficulty 1n multiplying sideways. On worksheets child-
ren are asked just to perform the next step: that of
multiplying.

2
37) 800

Example 2: Renamingin subtraction of fractions.
Anticipated problem: showing 13 8 rather than 11 §
after renaming. One-step assignment: just rename. One
would of. course. use materfals to illustrate this renaming.

§
21

o|~4 olwo

Example 3: Divsion of fractrons Anticipated
problem: inverting the wrong fracuon, To focus on
inverting the divisor. children carry out just THE NEXT
STEP of the given problem

3.1,
4 2

-
-

Example 4: Decimal multuplication or division.
The only new step placing the decimal point. Provide
problems that are "worked " except for correct placement

of the decimal point in tac answer.
¥

2’5 I8

X.03 .22'3.96
T o 22

15 116 |
176

Provide a Sample Problem or a Cryptic Sum-
mary to Help Children ‘Who Confuse or
Forget the Sequence of a Computation

Example 1: visual directional cues in sample
problen:.

63
-9

Example 2: Fiip chart for a sample problem (sepa-
rate page for each step)

Example 3: Sample problem cther started or
completed at the top of worksheets

2990
306+
~1284

Example 4: Crypuc summary the short of 1t for
long division

I. Divide
2. Multiply
3. Svbtract

4. Check
3. Bring down




Actively Involve Students During Instruction

e Make sure students clearly understand learning goals.
Then give them a means to monitor progress made (e.g..
use of a personal bar graph)

e Encourage students to describe situations which apply
the mathematics to commoa. real-life uses

e Call on studentsto verbalize personal understanding of
a concept or process

Intervention techniques suchas these foster independence
in leatning and using mathematics an important goal
for all handicapped students. -

#

Footnotes

' The Octdber 1975 1sue of Arithmenc Teacher. pp 69,
mahes some excellent suggestions for helping students counton
from a given number -

!t the child’s learning disabilty 1 visual closure, use digits of
one color. but underscore cach triple This will help thechild see
the number as a whole ralher than as disyoint digits. The under-
scoring will help trigger the recogmuion to “read as a 3-Yigut
number ™ Then add the family name

* Dycete for example. can be purchased at orthopedic supply
stores
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8. TEACHING MATHEMATICS
TO LD ADOLESCENTS

'

by John F. R_iley and Fredricka K. Reisman

The authors suggest the use of the Reisman-Kauffman Specific Learmng
Disabilities in Mathematics Checklist as an aid in helping handicapped students
select the mathemaucs they must learn for their chosen vocations in life. John F.
Riley is an Instructor in Elementary Education and Fredricka K. Reisman is
Professor and Division Chairperson of Elementary Education at the University of

Georgia, Athens.

The term “learning disabled”™ (LD) 's generally
accepted as involving academic performance that is at
least two years below »xpected achievgment when other
handicapping conditions are not apparent. Adolescence

refers to the period commencing with puberty, about ’

eleven or twelve, through eighteen or twenty years of age.

This discussion focuses on mathematics instruction for -

learning-disabled ad olescents.

“In order to understand the mathematics needs of LD
adcolescents, a teacher must be familiar with nqrmal ado-
lescent development and with the unique characteristics
of young people displaying the learning disabilities that
influence mathematics acquisition. These two issues are
outlined next.

NORMAL ADOLESCENT
DEVELOPMENT

Smith and Payne (1980) provided a summary of
descriptions of adolestents as follows:

...persons at this stage of development make a
gradual shift of sociai crientation away from the
family to the peer group (Pollard and Geoghehan,
1969). :

Youngsters in this group begin to seek in earnest to
develop an identity of their own (Erikson, 1963).

...the adolescent begins to attain physical and
social maturity and she he moves from a simply
conforming person to a more self-governing indi-
vidual It is at this stage that age-mates and models
assume a position of great importance in the lives of
these youngsters. )

...the primary lessons of youth during this period
are social and emotional, rather than intellectual
.. .specilic tasks associated with adolescent devel-

RIC
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opment are. . achieving new and mature relations
with age-mates of both sexes, 2. achieving a mascu-
line or feminine social role, 3. accepting one’s phy-
sique and using the body effectively, 4. achieving
emotional independence of parents and otheradults,
S. preparing for marniage and famuly life, 6. prepar-
ing for an economic career, 7. acquinng a set of
values and an ethical system as a guide to be-
havior——developing an ideology. 8. desiring and
achieving socially responsible behavior (Hawvig-
hurst. 1972).

Compton (1978) distinguished between early adoles-
cents. ages ten to fourteen, and late adolescence, and used
the term “transescent™ a word coined by Donald Eich-
horn (1965). This distinction underlies reasons for estab-
lishing middle schools rather than high schoolish junior
high organizations, Compton suggestéd that a general
characteristic of a program based on the nature of the
transescent should involve instruction that focuses on
facets of a theme so that “distinctions between the content
fields would be blurred or non-existent (as they are in real
life).” '

Adolescent theory has asserted that this periodisone
of "storm and stress.” Terms such as *“identity crisis” and
“generation gap” are related to the storm and stress phe-
nomenon. However, empirical studies have failed to sup-
port the storm and stress condition.

Coleman’s (1978) research led him to formulate a
“focal theory” of adolescence. According to his theory,
concern for the traditional issues of adolescence. e.g. sex-
appropriate role behavior, achievement of a sense of iden-
tity, and personal commitment to some 1deology, set of
valueg, occupation. or life-style, peak at different times,
allowing many adolescents to deal with them one at a
time. Those adolescents who have to deal with several
criscs simultaneously are the ones most hkely to have
problems. For Coleman the resolution of one crisis (or the
completion of one stage) 15 not necessary for beginning
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another. In addiion, there are no fixud boundaries
between stages or crises, they are not linked to any age or

developmental level, and the sequence in which they may

be encountered is not immutable; Regardless of the the-
ory one accepts, the classroom teacher is faced with deal-

- ing with individuals who are undergoing tremendous
changes, both psychologically and physically.

LD ADOLESCENTS

Jacksand Keller (1978)stated that “adolescence does
not miraculously bypass the child with a learning disabil-
itv.” The LD adolescent carries a double burden, suffer-
ing from ben.g “special™ and “different™ at a time when
conformity and peer acceptance are most important. He
or she may become a nonconformist by circumstance
rather than by choice. The pressures and experiences of
adolescence are the most crucial ones confronting these
students-—more crucial, 2-cording to the teachers, than
success in schoolwork. In addition, the adolescent with a
learning disability has seldom developed the coping
strategies needed, a situation due in part to low self-
esteem.

Lower self-esteem among LD adolescents has been
found by Rosenberg and Gaier (1977). Scores on the
social self-peer subscale of the Coopersmuth Self-Esteem
Inventory showed a significantly more negative self-
1mage for LD adolescent: *han for “normal™ adolescents

Lerner (1976) discussed the effect of a child’s educa-
tional experience and stated that persistent learning prob-
lems and negative attitudes toward learning are often
accompanied by emotional and social problems.

Epstein and Cullinan (1979) stated that LD adoles-
cents fail "to achieve one or more developmental-educa-
tional goals to an acceptabie extent within an acceptable
pericd of time.” These goals include social participation,
intellectual competence, community contribution, and

- career preparation.

Q
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Wiig and Semel (1974) found that when LD adoles-
cents were given tasks involving comparatives and spatial
and temporal relationships, they showed deficits in audi-
tory comprehension, logical processing, and semantic
coding.

Reisman and Kauffman (1980) identified generic
influences on learning mathematics. These are grouped
into four major classes: cognitive, psychomotor, sensory

“and physical,and social and emiotional. They then present

instructional strategies that may be applied to various
topics included in the K-12 mathematics curriculuf. The
instructional strategies were developed in relationskip to
generic influences on learning that include the followr

e  Cognitive Influences on Learning Mathematics

|

Rate and Amourit of Learning

Speed of Learning in Relationship to Mathe-
matics Topic

Abilty to Retain Information

Need for Repetition

Ability to Learn Symbol Systems

Size of Vocabulary

Ability to Form Relationships, Concepts, Gen-
eralizations

Ability to Attend te Salient Aspects of a Situa-
tion

Use of Problem Solving Strategies

Ability to Make Decisions and Judgments

Ability to Draw-Inferences and Conclusions

Ability to Abstract and to Cope with Complex-
iy

Psychomotor Influences on Learning
Mathematics

Perceptuai-Motor Impairment

Sensory and Physical Influences on Learning
Mathematics

Sensory Limitation

Low Vitahty

Fatigue

Physical Impairment

Social and Fmotional Influences on 1 earming
Mathematics

Degrec of Independcenece

Attention Deficits

Motivation

Anxiety

Coping with Exceptionahty

Rersmar and Kauffman (1980)devetoped a checkhst

~

for evaluating a student in terms of generic influences on
learning mathematics. This checkhst 1s made up of three
columns which are described below:

The first column includes specific learning dis-
abilities 1n mathematics. These are grouped as
Reasoning, Problem Solving, Orientation, Motor
Performance. Attention, Perception, and Affect.
The second column on the checklist identifies
mathematics topics that are most affected by the
particular generic influencg on learning. .
The third column summarnizes instructional stra-
tegies most appropriate for either circumventing
weaknesses or facilitating the strengths of a
learaer.

A portion of the Reisman-Kauffman Specific Learn-
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ing Disabilues in Mathematics Checklist (SLDM) 1s
repiinted here as Figure | The purpose 1% to show that




FIGURE 1
INSTRUCTIONAL STRATEGIES FOR SLDM: CHECKLIST

-

SEDM

(Check box f .

displaved by - Related Mathematics
student) Fopic

Instructionadl
Strategy (1S)

O Does not Sequencing

appropriately sequence Order

occurrences or ohjects Seriation
Computation

Seriation extended

O Inability to make

choices and decivions Computation

O Does not make
appropriate mkerences
from data and draws
nappropriate

. conclusions

Judging and
Cause-ettect

instructional strategies may be developed for teaching

mathematrcs te adolescents who display deficiency in one,

or more generic influences on learning - especially 1n
those factors related to learning mathematics

The following section 15 a description of an LD
adolescent for whom all three boxes on the SLDM Check-
list were marked. Note that his weak areas 1n mathematics
are apparent in the second column entitled “Related
Mathematics Topic.™

AN LD ADOLESCENT

Johnny, age 12, exhibited characteristics associated
with [.D adolescents. For example, he failed to achieve
the first two goals discussed above by Epstein and Culli-
nan. His social participation was immature. his expected
achievement was at least two years greaier than his actual
achievement He displayed some basic mathematics weak
nesses including a lack of understanding of place-value
relationships, poor computation skills, inability to per-
form selected measurements (e.g time, using a ruler,
measuring capacity), and interpret graphs. Johnny was
hyperactive and distractible ! He displayed excess physi-

+

Judging and Esumating

Fstrmating

Present small amounts
chunking
Incorporate redundancy
‘Use cues R
Provide complex and or
subtle sequencing activities
Use structured algor:thms
Cortrol number of dimensions
that define a linear sequence
Fmphasize patterns
Incorporate incompleteness
\ to activate creative potentiai
Reinforee attention to a relevant
dimension
U s pupil questions
U se structured algorithms

Landc complex or subtle
sequeacing dctivities
Incorpor=te incompleteness to
aetivate creative potential
Reinforce attention to a relevant
dimension
Paint out relevant relationship

cal activity 1n relationship to the demands of a situation,

He had a <hort attenticn span. and he attended to irrele-

vant.sumuli 1n learning tasks. This distractibility ap-
peared to interfete with his ability to engage in sequential
and analytical thinking. These behaviors also put the
other students off and inhibited his socialization with his
peers In addition his wntten computations were messy
‘and he appeared spatially and temporally disoriented. It
seemed as if Johnny were like some powerful animal.
trying to fight 1ts way out of an entangling trap. If he
could stop struggling against himself, stop repeating the
mistakes he had made. he might be able to capitalize on
some strengths he had and begin to work his way free.

And Johnny did have some strengths. He had a

strong motivation to work He was hkable. could ses
humor in situations. and received reinforcement in athlet-
1CS

Johnny's strengths 1n mathematics were well deve-

loped He did well in those areas that afforded him suc-
cess Of particular note was the area of fractions, which
was sybsequently used by his teacher as a vehicle for
helping him to improve h:s peer relations as well as his
sequential and analytical thinking.
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In conclusion. the selection of those topics that will
best serve the needs of an I D adolescent must be made in
relationship to both academic and vocational convidera-
tions Selection of topics must be based on a double
criterion that mathematics which 1.1 adolescents can
learn and that which they should learn.

Footnote

1 Kauffman (1977 p 146), summarni/ed in Retsman and Kautt-
man {19%0), defined the following terms

Hiperactiviiy or hyperhinesis involves excessive motoractivity
of an inappropnate nature

Dstractthiiny 1s the inability to selectively attend to the appro-
priate or relevant stimuli ina given situation or overselectividy ol
attention to irrelevant sumuh

Impudsivirs s dianhihiion o1 ¢ *2ndency to respond to stniug

4 Quickly and without conudering alternatives
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9. REVERSE MAINSTREAMING WITH MICRO-
' COMPUTERS IN MATHEMATICS

by Betty lossi

Reverse mainstreanung is a creative idea for schools that house the micro-
computers in special education classrooms in accordance with funding require-
ments. Betty lossi’s unique reversalrole certainly has many pluses besides acquiring
new mathematics skills, such as respect o) classmates, self-esteem, and getting to
know schoolmates in-afamilar environment. Formerly a teacher of special educa-
tion in the Ridgewood, New Jersev, public schools, the author teaches in the
Redwood City Public Schools in California RN

Two students playing “Baseball” are intent on the
computer’s screen in front of them. One is a fifth-grade

. girl from the regular class down the hall. The otheris a

neurologically impaired (N1} boy who is assigned to this

self-contained special education classroom with other NI

students his age. He is teaching her to use the PET Com-
modore Microcomputer. This is not the usual procedure
for integrating handicapped students with their nonhan-
dicapped peers. Instead of this special education student
being mainstreanied out of his classroom. a fifth grader
from the regular class 1s coming to his class to receive
instrurtion. What is occurring is reverse mainstreaming.

The PET,asit1s fondly called. is helping to make this
process a smooth one. The strategy was to give priority
training on the PET to the NI studeats. Not only were
they thrilled about acquiring this new skill, but it also
gave them a degree of prestige within the school. Once the
NI students demonstrated the ability to run a program
independently, they became the teachers, tutors, and
helpers of the fourth, fifth, and sixth graders roles they
know well from being on the receiving end of such ser-
vices. The handicapped students express good feelings
about having friends come to their classroom for a
change. It raises their self-esteem. They feel important
knowing how to interact with a computer and gain the
respect of their classmates as well. Knowing about com-
puters is a much sought after and desiréd skill. Nonhandi-
capped students have the opportunity to get to know a

handicapped student and have the expe ‘»nce of being '

inside a special education classroom.

The role of the PET is to supplement rather than
supplant the regular math curriculum. The current math
programs offer different formats to practice previously
taught math concepts. The PET is not used to teach new
concepts. For example, the fourth graders had been
taught the procedure for long division. The commercial
PET tape entitied “Diville” was introduced at that point.
A longdivision probler. .omes on the screen. At each step

2

of the process, the correct digit must be typed in the
precise place

I S A 3
4844

Wherever the flashing star appears, the student must type
in ¢he correct digit. The process continues in this fashion
until the problem has been solved. Whenanerror is made,
the computer indicates so immediately, and wul not pro-
ceed until the correct answer has been typed in. If, after
several attempts, the answer 1s still wrong, the PET
flashes what it should be with a brief explanation. Tlie
students are actively involved in that they type the numer-
als and sometimes the operations. in order to activate the
machine. Immediate feedback is received.and corrections
must be made on the spot. Motivation 1s high. Students
unknowingy are getting rapid drill practice on their facts
when they think they are just playing'a math game.
The PET offers the opportunity for individualization
of the math program as well. The programs commercially
available offer a range of difficulty levels from drill on
basic facts to problems requiring conversion of fractions
to decimals. Within the programs there are sometimes
varying degrees of difficulty, also. The favorite, “Base-

ball,” for instance. offers a choice of three levels of diffi-

culty and operations addition, subtraction, and multi-

plication. So,” within @ classroom, one team of players.
may be reviewing basic level | addition facts, while others

may be working problems at the level 3 multiplication.
setting, which requires multiple digit products.

Several of the math games can bhe played oy two
players. This encourages socialization within a structure.
The rules are clear and the parameters of the game well
defined. The computer acts as the referee or umpire. In

.
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the ga me of “Baseball "the PET occasionally makes'a play
atfirst base after the batter has madea hit, thus causingan
out This cHance factor provides a more interesting game
for the less able student, who might otherwise have to wait
a long tme for a turn at bat

Selection of dppropriate tapes 1s important during
the teaching stages. Two tapeyfiave been especially good
for this. They are played in a cooperative manner. Both
players work toward matching the skill of the computer.
which involves strategy Oneiscalled Hurkle. A Hurkle is
hidden in a grid on the screen. The players take turns
guessing the coordinates of the Hurkle. After each guess,
the PET gives directional clues such as “Go northwest.”
or *Go <outh " It reinforces the concepts of directionahity
using x and y coordinates. 1n addition to encouraging
deductive reasomng. If the Hurkle 1s not fouid afte. five
tnies, 11t reveals tts location.

Another good program to use durnng the mtal
teaching stages is called Hanoi. The students work coop-
eratively to move a series of discs from one pile to
another. Only one disc may be moved at a time, and a
larger disc mfay not be placed on a smaller one When the
task-11as been ¢ . npleted. the PET indicates the solution
ufing the fewest possible moves. The players try tomatch
skill of the PET The most difficult level requires
jtixtaposition of seven discs on three poles

P
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SUMMARY

One way of dealing with handicapped and nonhandi-
capped children within one classroom 1s through reverse
mainstreaming. whereby students from the regular class-
rooms come in to the special education classroom The
personal microcomputer 1s an effective way of doing this.

" Teaching their peers has enhanced the setf-esteem of the

N1 students. develdped motivauon for facts dnll. and
fostered an atmosphere conducive to sociahzation *Care-
ful selection of tapes 1s important for the success of the
program It requires httle superviston from adults
The following 1s a partial annotated list of appropri-
ate math programs for use by handicapped and nonhan-
dicapped students in the classroom .
| Hurkle - use of gnd coordinates -
Rounding - to 1, 10, 100, 1 10,and [ 100
places .
Snoopy - introduction to negative numbers
4  Baseball - basic additign, subtraction. and mul-
tuplication lacts
5 Dart -involves some estimating skills with basic
operations
6  Dnade - step-by-siep procedure for long divi-
ston .
Anth - regrouping i addition. subtraction,and
multiplication
&  MI DIl - combiming multiphcation and addi-
tian skills (3x9+5)
9 Add - instruction tn carrying
10 Hanoi ~ reahgning discs
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10. THE STUDENT WITH EXCEPTIONAL
EDUCATION NEEDS AND THE CALCULATOR

by Kathryn Dietrich-Allen and Henry S. Kepner, Jr. .

Rathr n Dietrich-Allen and Henrv' S Kepner, Jr , have a fresh outlook for all
reachers of mathematics in their use ol the calculator by blind, paraly zed. deaf.
retarded, and nonverbal students, and particdar!y by students with learning dis-
abiliies  Among the laiter group, the authors focks on those with short-term
memory problenns, visual distractions, lack of eve-hand coordination, o~d ento-

nonal disturbanc es

The author ., show that the calculator will allow the

ptional

student to expertence the e xhilaration that come: from solving problems correcth
The tougher the problems, the greater the satisfaction and feeling of independeric ¢
for the handicapped youngster Kathryn Dietrich-Allen 1y a former gradate viudent

and Henry S Kepner, Jr, 1san Asvsociate Profes

+in the Department of Curricu-

{um and Instruction at the Universiny of B isconaun-vitlwauh e

1o date hitle has been wrtten abous the use of caleu-
fatc.+ by students with oxeeptional needs Most articles
on calculators have stressed ennichment and exploration
activities {t1s the authors’ contention that the calculator
mas be the most important mathematcal tool for many
students with exceptional needs For it 1s-the calculator
that cam atlow individuals to assume a more normal,
indeperdent hife as ar adult ?

Chandler (1978) summartzes an earlier study by
Browing whichfinds ™ Anthmetic to be the mastcertical ot
basic academic shills important to the working retard-
ate ™ This argument is based on the tact that so much of
daily hte deals with problem solving, time, money,
measurcment, counting. and basic computatons 1o
Ive a life with the least restnictions imposed. com-
petence 1n a4 variety of anthmetic skills and apphcations
15 NCCCNSATY

Capps and Hattield (1977) porn® out that at a rate of
40 minutes per day tor anthmetie instruction, the typical
e+ cibly mentally retarded studernt spends one sixth of

¢ tn grades one through eighttrying to master the
compytational algorithins tor whole numbers. Fyven
witht this great evpenditure of ume, ¢xat performance
usually does no.exeeed a fourth-grade levet At this level
of performance, the student shows httle confidence or
ability to handle appheations

Foi students with . ariety of physical handicaps, the
calculator allows the performance of computations whech
can be difficult to masier with the standard paper-and-
penatl procedures  For students with a vaniety of emo-
tondl disat 1ities the caleulator can help minimize the
frustiatn s rtudents experience in trying to perform
comphcated. sequential procedures, such aclong division
or multidigit subtraction with regroupsng

#*

For all students, elementary mathematics has threo
components basic concepts, computational skn', and
apphications  The extent of the use of caleula rv wmali
vany depending on a student’s ditheulties Fo many
spectal stugents, the introductory concepts, like -« ttion
or multiphication, and the basic facts, ke 7+3a 6 x5,
can be mastered without depending or caleulate . How-
ever, the mastery of muludigit com,  ations without a
calculator may never be realistic For such students an
empnasts on concepts, practice with basic tacts, and cal-
culator performance of algorithms v appropriate. This
use of caleulators can save student success and self-
esfeem

For some students the basie facts. ke 7 < 5, seem
impossible to master  The caleulator provides a highly
aceeptabic and accessible tool for these students. In the
past the use of charts or tables was allowed Now the
caleulator, a tool used by most adults, can be employed
sithout drawing attention to the individual’s memory
dehizienes

From studies done with regular education students.
Rudnick and Krubk (1976) and Suydam (1979) report
that there s no decrease 1in other areas of mathematcal
lcarning tor students who use the calgulator. Thus, what
we know so far suggests that the use of calculatogs by
exceptional students may provide great gains with fmin-
tmal loss

The extensive ime now spent on computational facts
and algorithms can be apphied toimproving understand-
ing of mathematical conceptsand apphications Of special
importance are numeration concepts, estimation skills,
geometric properhies, and consumer skills Frequently
these are omitted hecause of the time spent on ceaputa-
tional performance
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Wh.le some teachers express concern about a stu-
dent’s depending on calculators. the caleulator actually
provides the opportunity or student independence in a
mainstream sctting and later as an adult Schnur and
Lang (1976) found that simply having the calculator pres-
ent. with no specific instruction atall. wasenough toaid a
group of students with special needs in learning how to
compute without a calculator- Carpenter, et al (1980}
found that only 46 percent of 13-year-olds and less than
halt of 17-year-olds correctly computed 2K)I052 without
a calculator However, one hall of the 9-yvear-olds ob-
tained the correct result using a caleulator Most ot the
9-vear-olds had only mimimal exysure to the division
¢oncept Phus, the building of computational proficiency
by means of the caleulator can parallel concept deselop-
mient

In seehing to reintorce basie tacts caleulator-hke
devices such as "The Dittde Protessor.” "Dataman.™ and
the "Iigitar” provide important drill experiences As one
source of drll. these devices are extremely eftectne The
device provides instant teedback to the student in a con-
sstent. nonthreatening way  Many students tind it eesier
to be told repeatedly of errors by a machiie than by a
teacher, clossmate. or parent  The tireless comsistent
clectronie=dnill device provides a constructive opportun-
ity for students who trequently become disruptive in
groups w here they receive inadequate attention oreannot
suceeed

The ultimate goal of mathematies instruction tor all
students 1 problem solving  1he traditionalcurriculum:n
rhe Umted States has placed computational masters as a
prerequisite to problem solving Hence, many students
with spectal needs have seldom been placed in theapprop-
riate setting for problem solving 1 mathematics

In the typical mathematies word-problem context.
students are expected to produce the correctanswer This
expectation has two parts (1) deade on the appropnate
anthmetic procedure and (2) perforra the caleulanon cor-
rectly Fornumerous students the selection of theapprop-
niate procedure was not recognized because errors in
computation led to a wrong answer

Jaggard {1977) observed that many low-achieving
seventh and eighth graders “treese™ in solving problems
because of past fanll&{c\ in computation shills Once treed
from these tailures.these students were able to become
problem solvers. Use of the calculatordoes notguarantee
suctess in problem sofving. but it allows the student to
tocus on the major issue  problem solving The caleula-
tor s avatlable for trizl-and-error. geneiation of hypo-
theses. and checking of conjectures -

Nationally there isa rapid acceptance of the caleula -
tor as a valyable mathematics too! for general mathemat-
ics students whq are weak 1n computation No other

Q
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teaching strateg: or device has improved student per-
tormance and self-concept tor students who have suttered
vears of computation tatlure  This reprieve from certain
farture 1n mathematical setungs cannot be overlooked tor
students with special needs -\

Many studies. ¢ g . Ockenga (1976), Gawronshi and
Coblentz (1976). Sullnvan: (1976), Schnur and Lang
(1976). have tound calculators to be motivating for stu-
dents This appears true over long. as well as short. per-
ods of tme  The caleulator 18 becomung a universally
accepted tool in our society  In the second national
inathematics assessment (NAEPL 1979, p 77), 86 pereent
of 17-vear-olds rcp‘urtcd that they or then tamily owned a
calculator

Beisse., Brougher and Moursund (1976) point out
that there are thiee major modes of dealing with arith-
metic 1 our lives  mental, paper and pencil, and the
caleulator Need we expectevery student to oecome profi-
cient 1in vach mode? For students with special needs. one
maode may be suthicient for the tasks at hand

PRACHICAL CONSIDERATIONS

In using calculators, attention to special needs must
be given  Thus, in a given situation one student nught be
encouraged to use a caleulator while anather s discour-
aged A word about individual differences may be
appropriate to the students involved Remind students
that we continualty try to mimmuze individual difficulties
through the use of heanng aids and glasses, as well as
calculators

Many students with physical and pcreeptual prob-
lems have great ditticulty in wniting out numerical exer-
cises and all the intermed ate steps required in paper-and-
pencil procedures  These aitticulnies almost insure stu-
dent failure hecause of the tedious task of recording
results

JFor most of these students, the caleulator should
have farge hevs, e . typewnier size. and « large digntal
display The small pocket caleulators are hard to operate
for students with a variety of motor and perceptual diffi-
culties  Although mote expensive. caleulators with a
paper tape are necessary for some students 1 he capacity
to check entries for cirors, such as digit reversals, to
examine ntermediate results. and to keep a copy of the
final rasult are creval

For students with pereeptual and short-termmemory
ditticulties. a calculator which displays digits from left to
right may be necessary For these students the entening of
937.25 can be wery confusing On the standard caleulator.
the ™9™ farst appears at the nght edge of the display.
“where the *S"should be'™ Inany case practice in entering
and reading numerals with the caleulator 1s pecessarn

N ~
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CONCLUSION

It 1s important that teachers do not equate perform-
ance on computational procedures with thinking in
mathematics To consider a mathemathical problem and
devise a plan forits solution requires thinking Toanalyse
a consumer probicm and set up a method of solutionalso
requires thinking. However, to perform a long division
exercise requires a memorized procedure based on train-
ing. not thinking. Most adultyin this country have memo-
rized a paper-and-pencil procedure How would theydof
someone denied them a pencil? The calculator 1s analte:-
native to these procedures It will not remove the need for
student thinking and reasomng in dealing with quantity.
It s present to perf .. an operauon chosen by the user

Calculators and computers have much to offer
excepitcnal education students both now and in their
adult li.es A biind person uses a talking calculator, a
paralysed. nonverbal student communicates witha stylus
and a computer. and a deaf individual visually reads
telephone messages recorded by computers. The calcula-
tor 15 the first computational device available to all
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11. BANKING MATHEMATICS FOR
THE CLASSROOM WITH EMH PUPILS

by Gayla Rice

Banking mathematics 1s necessary for all handicapped studenis who wish 10
acquire independent living skills. Gavla Rice presents a very realistic unit on
banking. She further adds the personal elements of jov and satisfaction by holding a
class auction wherein the pupil mahking the successtul bid must pay by check. The
author is a Teacher Coordinator at Dl('/u:m Hieh School. Dickson, Oklahoma

The major responsibiluy°of mathematics teachers
with Educable Mentally Handicapped (EMH) high school
students 1n their classes is to prepare them to live inde-
pendently in our society. Because of this. my math pro-
gram has been organized to include the skills necessary
for survival and everyday living. One of the most impor-
tant skills. the handling of money. has necessitated a large
math unit on basic banking competencies, i.e. checking
afcounts. By following a certain sequence of activities. we
have succeeded in motivating students and making them
excited about writing checks and keeping correct check-
ing account balances. It should be noted here that in order
1o succeed. the student must have the ability to use basic
addition and subtraction processes

Activity |

Before actually getting into the manual procedure
for opening and maintaining a checking account.~bere
are many general ar as that need to be discussed “nth
students Therefore. tointroduce the unit on banking the
teacher should have an understanding of banks as the first
objective. The beginning discussionshould center around
the following outline.

What is a bank (defimtion)?

l.
2 Why use a bank?
3  Choosing a bank
a. L.ocation
b. Services offered
c. Choosing betweena state or federal bank
Activity 2

Before students can write checks. they need to know
how to read and spell numerals. The teacher should hand
out a sheet with the spelling words and make flash cards
for the students to use for drill. Students should also be
encouraged to make their own flash cards. Success has
also been achieéved by allowing the student to write the
words on a chalkboard using repetiion as the key factor.

59

Activity 3

The final step in learning to spell the numerals 15 a
taped lesson for individuat use The teacher can record a
speliing test for the student to take whenready The taped
lesson should have the students check their work and then
report to the teacher with the test results when fimshed.

Activitv 4

Another acuvity in the sequence to introdute bank-
ing will be a guest from a local bank. The bank representa-
uve shou!d agree to talk to the students about banking
services #nd be willing to discuss what banking problems
might arise and how they are handled. The representative
should also explain 1n a step-by-step procedure how to
open a checking accpunt To reinforce the discussion the
teacher will review the steps with the students after the
visitor leaves

Activity 5.

The next activity 1nvolves going.on a tour of a local
bank. This can be arranged witn a bank 1n the area. The
persen 1n charge of taking the class through the bardk will
show the studerts what happens to a check when it is
wntten and how it eventually ends up back with the
writer While on this tour they Will alsn see*the various
departments of the bank and have cach one explained to
them in relation to how it helps the customer.

Activity 6

This activity will start with a discussion and review of
how to open a checking account and will provide practice
in filling out a form to open a checking account. For this
activity the student will need a worksheet showing what
most forms will ask and providing a space-to fill in the
needed information

o8
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Activity 7

The next step in the progression s to discuss the
purpose of a deposit shp The students will be shown how
to fill out a deposit ticket By asking local banks the
teacher may obtain deposit ickets for the Atudents to use
for practice There are different kinds of deposit tickets.
o 1t 1swise to let them practice on different kinds in order
t0 sce that the procedure 1s bavically the same regardless
of how the shps look. .

Actjvity 8

This activity s a continuation of the one prior but
was made into a separate activity because it imvolves night
deposits Stnce might deposit ships require more informa-
tion from_the customer. the students should be able to
practice Nilhing these out separately

Activity 9

Betore students can understand how to balance their
Chgckbooks. theyv have to krow exactly what the word
“halance™ means in relation to checking aceounts To
explain thin. the word “Balance™ should be used with
different meanings to see how they relate to cach other In
this way students will come to understand the meaning of
“balance™ 1n a chechbook

Activity 10

The next activity will begin by giving cach student a
check register The purpose of check registers should be
discussed and the students given concrete examplesshow-
ing where to put the haiance of their accounts Each
student will make up his or her own problems and prac-
tice entening the date. ch:ck number. to whom the chech i
written. and the amount of the check The student will
alvo enter deposits and get the register in balance This i
one of the most important activities in the banking unitso
guite a lot of time will be spent here until the student
understands the procedure These registers may also be
obtained from a [ocal bank

Activity 11 -

Next, the students will be given blank checks for
practice These may be obtained from a local bank One
good way to preserve a blank check iy to paste 1t on
cardboard and cover 1t with clear contact Then the stu-
dent may use a crayon to practice writing a check and
wipe the plastic clean when finished
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Activity 12 "

The next activity involves practice in wnting checks
from a different angle Students are given worksheets on
which there are checks written incorrectly. The student
must examine them and deternmune what v wrong with
cach check.

Activity 13

I he last excrene should start with a discussion of
how the bank keeps a tally on the balance of an individu-
al’s money and how everyone should do the same to make
sure that his or her halance agrees with the bank’s records?
The bank siatement is then introduced with a1 explana-
tion of ity use Students will then be shown how to mark
off which checks are recorded on the bank statement by
the bank and how to get their check registers in balance
with the bank Blank bank statements may be obtamed
from a local bank

I'he ty pical EMH student needs much reinforcement
to retan the information and skills introduced  To moti-
vate these students to use bankang skills, wedevised a plen
whereby the students could use the checking proce:ns
evervday Fint. cach student was given a checkbook cor -

taming blank checks arfd a check regisier. The teacher

started a ledger sheet on each student in order to keep up
witheach balance Daily work was graded asit was turned
in. and an amount of money athixed to it At the end of
cach day the student was allowed to make a deposit ship
and an entry in his or her checkbook recording the
amount of money earned Money was also ghven pftaken-
away for appropnate or inappropriate dehavior After
recording the money each day the student would bring his
or her checking balance up to date '

To provide more incentive. at the end of every two
weeks the teacher would hold an auction of items such as
candy. pencils. jewelry. perfume. esc . and the students
would bid againsteach other for the items they wanted. In
order to pay for the item the student word then write a
check for 1t and proceed to bripg his or her check register
up to date. Toinsure aecufacy. the teacher would check
his or her balance against that of cach student at the end
of every month

Onerall, this plan for teaching banking mathematics
has been very successful. 1t s the hope of this author that
this plan will be helpful in some other high school class-
room with | MH students. Only by teaching our students
basic math needed for eversday living will we he able to
integrate them successfully into our society
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12. THE MECHANICS OF TELLING TIME

by Edwina Gramuska

Knowing how 1o tell the correct time is a very important mathemauical skill,
needed bw the handicapped child for independent living. Edwira Gramuska has set
some very practical guidelines for the educator who teaches a umit on nme to the
educable mentally handicapped child. The author is the School Placement Commut-
tee Chairperson for Cheraw Elementary School, Cheraw, South Carolina. (The
avthgr would like 1aexpress her thanks to Developmental Learning Matenials. Inc..
for the Moving Up in Time Kit #344, without which she could not have formulated

her program.)

According to South Carolina State Law an Educable
Mentally Handicapped (EMH) student’s 1.Q. shall not be
higher than 70 on any given standardized intelligence test.
As an EMH Resource Teacher in Cheraw, South Caro-
lina, my students’1.Q.’s range from 50-70 with their chro-
nological ages ranging from 10-13. All my students are
being mainstreamed for the :irst time. which gives them
the added incentive to master practical yet difficult math
skills. Another injeresting observationabout thisgroup 1s
their need to use pencil and paper in addition<o receiving
_ a grade for their effort It 1s mandatory g0 momnitor their
daily progress and success. 4

Two very important guidehnes we hive by in our
classroom are

1. Never say | cant

2. Success 1s fun and meant to enjoyed.

Never let a standardized score alone imit your thinking
about an individual’s ability. Push hard. love intensely. and
lend a helping hand; the results will amaze you.

A content arca of mathematics I've found both inter-
esting and extremely challenging is teaching an EMH
child how to tell time. The practical application is neces-
sary and obvious. And the deeper level of being able to
blend the concrete and the abstract is a great cognitive
accomplishment for the EMH student. -

Before beginning a specific program. we teachers
discussed the need for learning how to tell time. When the
students dont feel it is necessary orcan't see its rele vance,
introducing the concept might be futile. Shortly before
Christmas we began talking about the possibility of delv-
ing into such a demanding. “time "-ccnsuming unit. After
Christmas and Santa’s delivery of many watches, emo-
tions ran high and the time was right to begin our in-depth
study.

The first step I took was to have a record sheet run off
for each student. Then. to lay the foundation for this unit
1 used the Moving Up in Time Kit#344 by Developmental

Learning Materials. Inc. Inactuality the Kitis designed to
be used on an individual basis as a reinforcer. but 1 was
able to adapt it quite easily to my program. The introduc-
tion in the kit is divided into four categories. color coded
in green We discussed the first three categories asa group
act:vity.

a Special Times - 32 cards of this set are des.gned to
introduce the child to the concept of time as 1t
affects his or her lLfe.

_ Evervday Events - The picture cards help the child
to become aware of significant everyday events.
Some cxamples are waking up. cating lunch, read-
ing, and playing.

- Holiday Happenings - This section contains 10
picture cards relating to various yearly holidays
wuch as Christmas. Thanksgiving. and the Fourth
of July.

Seasonal Settings - This early aspect of the pro-
gram proved to be the most difficult forgflch class.
At this point we deviated from the basic program.

| brought in pictures most commonly connected with
cach of the four seasons. Thiough drill and daily copying
activities. the students learned the names of the seasons.
Each child was then given a particular season and an old
magazine. The period’s assignment was to find pictures
related to his or her particular season. They were labeled
and hung. We did this each day until each student had an
opportunity to do each season at least once.

Now that the foundation had been laid we were ready
to begin the mechanics of telling ime We used the alarm
clock in the classroom to discuss the hands. the hour, the
minute. the direction they move. Each student then made
a clock out of a paper plate. This tactile activity helped
even the slowest child to feel the difference between the
long and short hand. the direction 1n which they move.
and how important it is to write the numbers in a certain
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place and not arbitrarily on the face Every clock wis
unique and a reflection ofmdn(rdu.il ability and personal-
ity In addition they've proven to be great fun.

We were now ready to begin Red Section “The
Hour " In order for each child to work simultaneously
every card was run off on a purple ditto (two on a page).
They were stapled together according to letter A, B, or C
Each set was put in a folder, labeled. and kept near my
desk  This section provides practice in reading the time
from a clock as indicated by the position of the hands on
the clock face. Also included n section C are those cards
on which the student draws the hands on the clock to
indicate the time as stated below the clock face The
average EMH student could finish one set duning a 50-
minute period )

Each day before actually working on the skill intro-
duced by a parucular sheet, | V\oul‘d‘outlme...u on an
overhead transparency The students responded befter to
this mode than if I merely wrote thedentical information
on the board This is a question-apd-answer period. the
moment of discovery Each child takes a turn writing an
an.we: on the transparsrey By the tine the sheets are
handed out. most of the students feel comtortable with
the concept in addition to being quite proficient

Here v an &ample of a tvpical daily activity  The
students enter the room. get their folders. tablets. and
pencils Each pupil then sits 1n an assigned seat On the
transparency there 1v a sample which would look hike this

The hour hand points to 3,
The minute hand points to L
It s 3 o'clock

The student will draw the clock a1 write the sent-
ences in their tablets Fach one will take a turnidentitying
the hour hand, the minute hand. and the actual time
Together we make a generahization about oclock Fe
lowing this I will present a number of similar exercises. so
that each student has an opportunity to complete at least
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one for the entire class When Ueel sure that the majority
underands the conc pt. a student hands out the wopk-
activity sheets Tam free to float around and give individ-
ual explanations when needed Each student then receives
an individuai record sheet with the following directions
“The student 1s to check oft each card i < he grshe works it

by crossing out the number in the coppesponding box ™

This type of check system has proven to be extremely
rewarding tn 1ts own right The student sces and feels
progress as each becomes filled with yet an additional
accomplishment

Previously Imentioned that paper plates were a great
rource of fun We would aliow a few minutes at the end of
each class period for telling-time bees Each student wrote
hi. or her name on the board, then found a comfortable.
private seat somewhere inthe room I'd stand in frontand
call out a ime such as 8 00 Each student positioned the
hands on the paper clock. Everstime someone 1s correct,
he or she recenves a chech Five checks equals one star to
be placed on our star chart which 1y used to work towards
game day on Frday It v an excellent way to reward
success immehately and mexpensively

Another dimension ive added to the program s a
written quiz after cach color-coded section The results
have been amazing As a 1esult of the basic program and
the enrichment actinities, almost evers child passes Any
student who fails, repeats only troublesome areas and not
the entire section

An award ceruficate s presented for mastery of a
particular concept  The principal has .numpud to work
closely in offering the students positive remtorcement for
a job welldone When a student has completed the entire
program or an equialent of 10 certificates, he or she
recenes a free Coca Colatorm Ity an added incentive not
only to complete the program but also in the least amount
of time 1n order thata new mountain may be climbed and
another summit reached

I have desenbed in depth one phase of the program 1
will now briefly outhme the remainder of the cards,
hecause all hay e beentaught in b uically the same fashion
The Halt-Hour (Blue) also provides three types ot exer-
cises using the same format as the Red Section The
Quarter Hout Past (Yellow) and Quarter Hour To
(Brown) help the student understand the quarter hour in
the same fashion The Minute After The Hour (Purple)
and the Minutes To The Hour (Orange) are designed to
help the student read the five-minute intervalsina conver-
sational tone Travel [ime (Gray) refers to the five-minute
intervals as they may be indicated on plane. trainand bus
schedules Although these activites may seem boring and
routing, my experience~ have shown that consistency and
repetition will reap numerous successes
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AFTERWORD
by Ellen Mary Brockmann

The importance of mainstrearning into the regular mathematics class goes beyond
the needs of handicapped students, as it demonstrates the truth of a very old and
important educational postulate - good teaching is individualized. Mainstreaming. like
all good teaching, requires the teacher to diagnose. understand. and respond to the
myriad individual capacities. needs. interests, and concerns found in any group of
children. Educators who serve the individual needs of regular classroom children can do
the same for the handicapped youngsters.

Teacher atuitudes will probably determine. as much as any other variable, whether or
not mainstreaming will work successfully. For the temperament of the instructor will
eventually shape all aspects of the mathematics program in the classroom.

1t 1s the hope of all who contributed o This book that you. the creative teacher. share
your joy and knowledge of mathematics with all oi your students- thus improving pﬁ: @
quahty of theut lives through a greater utilization of mathematical skills and technology .
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RESOURCE CENTERS

Below 1s a partial hist of organizations that provide
printed matenials for the teacher interested in matin-
streaming. the handicapped. or mathematics. There are
many. many more. These. however. constitute a good
starting point for whoever wishes to go further into the
subject. Each organization will supply a publications list
upon request.

Accent on Living

P.O. Box 700. Bloomington. lihnows 61701 i
Accent’s special publications will bring you topics
about the handicapped usually not found else
where.

Associanion for Children with Learming Disabilities
4156 Library Road. Pittsburgh. Pennysivania 15234

ACLD and its state affiliates waqrkf directly with

school systems 1n planning and implementing pro-
grams for early identification and diagnosis. as well
as remediation n resource and special classroom
situations.

Closer {ook

U.S Department of Education. Bureau of Education for

the Handicapped. Box 1492, Washington. D.C 20013
Closer I ook has reading hsts tohelpyoule: nmore
about children and youth who have handicaps.

\

Council for Exceptional Children

1920 Association Drive. Reston. Virgima 22091
The CEC produees up-to-date material on the
handicapped. :

Educanonal Resources Center

1834 Meetinghouse Road, Boothwyn. Pennystvania 19061
ERC 1s devoted to current educational practices
which 1ltustrate the broad concept of the least re-
strictive alternatives 1n educational settings,

;

Nanonal Council of Teachers of Mathematics

1906 Association Drive. Reston. Virginia 22091
NCTM publishes books ranging from teaching
methods and study technigues to tests and contests,
from computer-assisted 1nstruction to do-it-your-
self teaching aids. It also serves as pubhsher for
Arithmetc  Teacher, Mathematcy Teacher. and
Journal for Research in Mathemauics Education.

National Fducation Association

1201 I6th Street. N W., Washington, D.C. 20036
NEA publishes hooks and produces audiovisual
matenalWarcas of m-service traiming. The
pubhicatiohs focus on individual content areas and
are for teachers of all grade levels. from elementary
through higher educition NEA alo publishes

Todav's Education. witha special edition for mathe-
matics teachers

Traiming and Resource Directory for Teachers Serving
Handicapped Students k-12
Office for Civil Rights. 330 Independence Avenue S W,
Washington, D C 20201
This directory has been compiled to alert teachers in
the regular classroom to resources that will assist
them 1n accommodating students with handicaps.

Prepared by
Elle.* Mary Brockmann
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NEA Resolution adopted by the NEA Representatzv\eﬂ-{w'émb/y
B-25. Education for All Handicapped Children LI

The Nationai Education Association supports a free, appropriate public education tor all handicapped
students 1n a least restrichive environment which 1s determined by maximum {eacher invoivement However
the Association recognizes thet to implement Public Law 94-142 effectively .

a
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The educational environment, using appropriate nstructonal matenals, support services and pupil
persennel services, must match the learning needs of both the handicapped and the nonhandicapped
student -

Regular and special education teachers, pupil personnel staff, administrators and parents must share
in planning and implementing programs for the handicapped

AN cta#f muet be adequately prepared for their roles through in service training

The appropriateness of educational methods. matenals and supportive services must be determined
In cooperation with classroom teachers

The classroom teacher(s) must have an app=al procedure regarding the implementation of the ind:
viduahzed education program, especially in terms of student placement :
Modifications must be made in class size, using a weighted formula scheduling and curriculum
design 1o accommodate the demands of each individualized education program

There must be a systematc evaluation and reporting of program developments using a plan that
recognizes individual differences )

Adeguate funding must be prévided and then used exclusively for handicapped students

The classroom teacher(s), both regular and special education musthavea major role in determining
individual education programs . . '
Adequate released time or funded additional time must be made available for teachers?,t.ha f
can carry out the increased demands placed upon them by PL 94 142

Staff must not be reduced g b
Additional benefits riegotiated for handicar; «d students through loca! coliective bargaining agree
ments must be honored

Communications must be maintained among all Involved parties

All teachers must be accorded by law the nght of dissent concerning each individualized education
program, including the right to have the dissenting opinion recorded

Individualized education programs should not be used as ¢ntena for the evaluation of teachers
Teachers, as mandated by law, must be appointed to state advisory bodies on special educ: ticn
Teachers must be allowed to take part in the US Office of Special Education and Rehabihitative
Services on-site visits to states Teachers should be invited to these meetings

Incentives for teacher participation in in-service activities should as mandated by law be made avail-

" able for teachers

Local associations must be involved in monitoring schoo! systems compliance with PL 94-142
Student placement must be based on individual needs rather tharn space availabibty (78 80
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