
Math Disabilities-Rx for
Diagnosis and Remediation

By Desmond Rice

i th in the past  decade,
teachers have become

much more aware of the needs of
learning-disabled students, espe-
cially in the area of reading. How-
ever, the learning-disabled student
with problems in mathematics has
received sparse, or at best, inade-
quate assistance.

Because many texts on the sub-
ject differentiate between arith-

Professor of Education
Southern College of SDA
Collegedale, Tennessee

met ic  and mathemat ics,  le t  us
note their differences. Arithmetic
involves functions that are usually
concrete in nature; its symbols are
usually just a step away from
manipulative activit ies. Mathemat-
lcs, on the other hand, is abstract
and does not necessarily deal with
concrete concepts. For our pur-
poses, we wil l use the term math to
include both arithmetic and math-
emat ics.

A person capable of performing
the computational skil ls required

to solve a problem may not do so
because he or  she cannol  under-
stand the wording of  the problem.
Conversely,  the student  ma1 har  e
adequate abstract ion sk i l ls  but  gct
the problem wrong because hi' t lr
her  computat ional  sk i l ls  are inadc-
quate.

Getting Stqrted. Teachers nc'cd
to determine ( l )  Does the stuc lent
actual ly  have an academic d i 'ab i l -
i ty  in  math or  in  real i ty  a general
learn ing d isabi l i ty? (2)  Eract ly
what  does the student  do that  ind i -
cates a problem? (3)  What  facrors
-physical ,  psychological ,  or  enr  i -
ronmental -might  contr ibute rc)
the d i f f icu l ty? (4)  Is  there a d is-
crepancy between the student 's
performance in math as compared
with his or her overall school per-
formance? I f  so,  how wide is  the
discrepancy?

Diagnostic Strategies

The effectiveness of a diagnostic
tool is l imited not only by the tool
itself, but also by factors sur-
rounding its use. Keeping this in
mind, let us look at some of the
strategies available.

Init ially, there are three strate-
gies that one could use for diag-
nosis. As a classroom teacher, you
might do the following:

o devise your own informal
math diagnostic tool.
use an informal diaenostic
tool already prepared.
use a standard norm/crite-
rion-referenced test.
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Informal Diagnostic Tools

Your own informal math diag-
nostic tool might contain the fol-
lowing elements:

l .  A means to check whether
the student understands what he or
she is supposed to do or f ind out in
math. This may be done by check-
ing over assignments given and
analyzing work turned in for cor-
rection.

2. The four basic operations
(addition, subtraction, multipli-
cation, and division).

3. Exercises that highlight the
student's abil ity to read and write
numbers.

4. Computation to check the
student's understanding of whole
numbers and fractions.

5.  Problems requi r ing measure-
ment of t ime, space, and quantity.

If you wish to use or modify an
informal test already prepared by
someone else, Mann and Suiter's
book, The Hsndbook in Diagnos-
tic Teaching: A Learning Disabili-
t ies Approach'has a very complete
section on diagnosis of arithmetic
problems,  inc luding the sk i l ls
required at each grade level.
Reisman's book, ,4 Guide to the
Diagnostic Teoching of Arithme-
/lc' also offers invaluable infor-
mation. His error analysis chart
may be of particular help to the
classroom teacher.

Faas has developed a series of 27
informal questions that a teacher
might wish to use for diagnostic
purposes. Here is a sample:

l .  Can the student wr i te the numerals?
2.  Can the student count meaningful ly

us i ng  ca rd i na l  numbers  ( 1 ,2 ,3 ,4 ,  and  so
on) and ordinal  numbers ( ls t ,  2nd,  3rd,
4th,  and so on)?

3.  Can the student ident i fy  c i rc les,
squares, triangles, and other geometric
shapes?

4. Can the student identify the tallest or
shortest member of a group of objects?

5. Does the student understand the one-
to-one correspondence that exists between a
number and a specific quantity of objects?

6. Can the student perform the opera-

t i ons  i nvo l ved  i n  sub t rac ' , o l r ?
7.  Can the studcnr solve problems

involv ing carry ing and regrouping?
8. Does the student understand the

meaning oi  process s igns (  +,  ,  x ,  +,
- ) ?

9.  Can the student te l l  t ime?
10. Does the student understand the use

of measurements of  length,  volume, and
weight  correct ly?

l l .  Does the student understand the
value of  money and count change cor-
rect ly?

12.  Can the student read wel l  enough to
successful ly  answer story problems?o

The learning disabled
student with problems

in mathematics has
received sporse, or at

best, inadequate
ossistonce.

Formal Diagnostic Tests

Formal diagnostic tools in math-
ematics are not as plentiful as
those in the area of reading.r How-
ever ,  norm/cr i ter ion-referenced
tools fit into two categories. The
first group of tests includes those
that would be used primarily to get
an overall picture of the discrep-
ancy between math performance
and performance in other subject
areas. Examples of this general
type of lesl are these:
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l .  Wide Range Achievemenl
Test (WRAT). This in an individu-
ally administered test that has a
section on math. Level I may be
used wi th s tudents up to age l l ;
Level 2 is for those aged 12 and up.
Teachers should not count on this
test for an accurate diaenosis of
math disabil it ies.6

2. Peabody Individusl Achieve-
ment Test (PIAT). This individu-
ally administered test provides a
bit more information to identify
strengths and weaknesses by means
of grade/age equivalents, percen-
ti le ranks, and standard scores.
Like the WRAT, this is a good
screening test, but not especially
good for diagnosis.'

More specific tests include the
following:

l. Karner Preschool Math In-
ventory (KPMf). This is an indi-
vidual test covering more than 150
quantitative concepts requiring the
preschool student to respond either
verbally or by pointing. It takes
about 20 minutes to administer.s

2. Boehm Test of Basic Con-
cepts (BTBC). This rest may be
used to screen groups in grades
K-2. It surveys students' under-
standing of directionality, quan-
tity, size, and space. Despite its
limitations, it seems to be an effec-
tive tool for identifying high-risk
kinderearten students.' �
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3. KeyMath Diagnostic Arith-
metic Test. This individual test
requires about 30-40 minutes. It
includes 14 subtests categorized
into three major areas including
content, operations, and applica-
tions. Though designed for use
primarily in preschool through
grade 6, recent studies have found
this test to be useful in identifying
problems of the secondary level
learning-disabled student. This test
is said to be grade-referenced
rather than norm-referenced, and
does not give age/grade equiva-
lents. '0  I t  gets an A + for  i ts  inc lu-
sion of behavioral objectives for
each test item, which enhances its
practical and remedial function. If
the person evaluating the test is
us ing the standard scores.  i t  is  sug-
gested that one standard deviation
cut-o l f  might  be appropr iate in
identifying the learning disabled.

4. The Woodcock-Johnson Psy-
cho-Educational Baltery math sub-
test is an individually administered
test of achievement. Like the
KeyMath test ,  i t  is  very usefu l  in
identifying students with learning
disabi l i t ies in  math."

5. Two widely used group tests
-the lowa Tesl of Basic Skills
(ITBS) and the Californio Achieve-
menl Test (CAT)"-have math
subtests graded for appropriate
levels. Both of these tests seem to
inc lude  su f  f i c i en t  i n fo rma t i on
about a particular student's per-
formance on each objective. When
dealing with large groups, benefits
of these two tests could outweigh
the advantages of the KeyMath test
mentioned above because of their
abil ity-among other things-to
show intra- and inter-student dis-
crepancies.

6. Mathematics Concepts In-
ventory is a criterion-referenced
test recommended as a screening
device especially for learning-dis-
abled adolescents, though it was
constructed for individuals 18

months to 13 years of age. It is
useful in determining areas of
strength and weakness of each stu-
den t . ' 3

Materials and Methods for
Remediation

Having identif ied the student
who has a learning disabil ity in
mathemat ics,  the next  s tep is  to  set
in motion the Rx for remediation.
While in some instances the
teacher may have litt le trouble
prescr ib ing and implement ing
appropr iate remediat ion,  in  many
cases the problem will be one of

While in some instunces
the teacher may have

little trouble prescribing
and implementing

oppropriqte remedis-
tion, in many cases the
problem will be one of
knowing where to start.

knowing where to start. Keeping in
mind the risk of oversimplifying a
complex issue, I would l ike to sug-
gest that remediation be examined
from two vantage points. First, we
will look at some activit ies that
might correspond to the develop-

mental level in mathematical skil ls
of the student; then we wil l suggest
activit ies that may help to reme-
diate the more general effects of
LD correlates.

Activit ies corresponding to the
mathematical developmental stage
of the student progress through
three levels.'o The mastery of
lower-level skil l  should precede the
inclusion of higher-level activit ies.

Manipulative State

At this stage the student can deal
only with the here and now, with
things that can be touched and
moved. The child at this level
should be encouraged to put things
together and take them apart to
i 'amiliarize himself or herself with
addition and subtraction before
going on to s tudy symbols."

Grouping and sorting objects
according to shape, color, and
quantity help to develop the idea
of set and one-to-one correspon-
dence. The idea of space can be
taught by having the student f i l l  an
empty milk carton with sand and
then pouring a similar carton of
sand into a larger flat box and ask-
ing the child which holds more.

Activit ies should be introduced
involving directionality by the use
of such games as "Simon Says," in
which terms such as left, right,

(To poge 44)
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that by taking sticks l ike 3 and 4
and putting them side by side, the
student  gets a l l  the mul t ip les of  %.
(See I l lust rat ion No.  3. )

Rewards

Whenever I have students who
work slowly or fail to turn in their
assignments, I give them reduced
assignments in a folder. Each day
they complete the required prob-
lems I  g ive them l0 points unt i l
they have accumulated 100 points.

At that t ime they receive a previ-
ously agreed upon reward, such as
a sticker, free day, or a pencil. I
have found that stickers are an
excellent source of motivation and
cost l i tt le compared to the results
they accomplish. Sometimes I
enlist parental help in providing
some of the rewards if there is a
need for more tangible reinforce-
ment .  Of ten a student  needs these
added incentives for only a few
mcn th  s .

I have found that file-folder ac-
t iv i t ies are my best  resource s ince
they can easily be stored and pulled
out for individual students who are
having diff iculty with a specific
math concept. (See Il lustration
No .  4 . )

Listed below are some sources
for materials I have found to be
practical and easy to use. You can
develop similar resource materials
yourself. It is not necessary to do
this all at once. Choose one math
concept with which your students
are having diff iculty and develop
re\ources to enr ich your  inst ruc-
tion. Soon you wil l have a vast
supply of materials from which to
choose just  the act iv i ty  needed to
motivate your students. t l

Resources

Centers Galore
l4 l  I  Mi l l  St reet
Educat ion Center
Greensboro, NC 27408

Good Apple,  Inc.
Box 299
Carthage, lL 62321

Mathematics in M ichigan
Volume XIX,  No.  5
(June,  1980)

Sotving Problerns Kids Care About
(  t  9 8 1 )

Goodyear Publ ish ing Co.  Inc.
1640 Fi f th  Sr .
Santa Monica. CA 90401

Math Disabilities
(Continued from page l0)

before, ofter, between, up, and
down are employed.

Numbers can be matched with
their word equivalents (l with
one).

Telling time can be taught by
showing the actual times for class
activities on a large clock with
moveable hands. At noon the
teacher tells the student that lunch
time begins at l2:N and ends at
l2:30, showing where the hands of
the clock will be at both times and
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explaining that this period is 30
minutes. The teacher then com-
pares this length of time with that
of some activity that takes less
time, thus helping to develop a
sense of passage of t ime.

Before ever learning fractions,
the student can be given cardboard
or flannel shapes, with directions
to cut the shapes in halves, quar-
ters, and so on; afterward, the stu-
dent is told to reassemble the
shapes.  '  u

O the r  he lp f  u l  man ipu la t i ve
materials include Montessori mate-
rials, Cuisenaire rods, and other
i tems ment ioned in the box. ,7

Concrete Activities

The observant teacher may find
that the student does fine at the
manipulative level, but needs help
at the next level, which requires the
student to deal with concepts
rather than objects. At this level,
f igures and numbers are used to
per form basic compurat ions.

Unlike the reading teacher, who
spends so much t ime t ra in ing stu-
dents to read from left to right, the
math teacher must constantly re-
verse this instruction by giving
exercises progressing from right to
left. ln some cases this difference
may need to be pointed out .

The student should be taught
that symbols such as + mean the
same as to add, and that multipli-
cation is really a quick way of add-
ing sets of  numbers.  Al though the
mind of  the young e lementary stu-
dent  is  s t i l l  very s t imulus bound,  he
or she can recognize that symbols
allow for greater freedom of think-
ing. Therefore, activit ies involving
the use of tables can be speeded up
if one memorizes the times tables.
Time-lines of the day's activit ies,
use of graph paper for scaled
drawings, or reference to a check-
erboard or t i led floor to represent
a city block help develop spatial
sk i l ls .

Even if a student has learned his
or her times tables, he or she may
not understand the concept of
"carrying over" or "borrowing"

when dealing with two- or three-
digit numbers. If this is a problem,
the student may need to practice
with activit ies at the manipulative
stage before returning to the con-
crete stage.

Abstract Stage

Gearheart describes this as the
stage where the student is removed
"from the world of real objects to
hypothesize, and to relate mental
operations to one another without

The student moy have
adequate abstroction

skills but get the
problem wrong because

his or her computa-
tional skills are

inadequate.

concrete reference.  "  ' t  At  th is
stage, students should have the
greatest freedom of thinking, using
their computational skil ls only as a
means of  problem solv ing.

One means of helping students
attain this stage is to have them

explain out loud what they are
doing and why. Ifthey have turned
in an assignment in which several
problems are wrong, they can be
asked to go over the paper orally
with the teacher, explaining each
written step. Students who have
problems at this level often omit
steps because they do not seem to
realize their significance or impor-
tance. Litt le harm will be done if
the teacher init ially insists on hav-
ing these steps included in the
child's written work unti l i t is clear
that the student thoroushlv under-
stands the operation.

A l l e y  a n d  D e s h l e r , ,  h a v e
adapted a ten-step procedure for
helping the learning-disabled ado-
lescent solve word problems. A
summary of each follows:

l. The student is made aware of
a clearly defined problem.

2. Goals are set to solve the
problem.

3. Words that lend themselves
to quantitative terms in the prob-
lem are underlined.

4. The appropriate formulae,
rules, and algorithms are identif ied
and selected to use in solving the
problem.

5. Numerical values are fitted
into the formula or law used.

6. The number sentences are
then written.

7. The mathematical procedures

Materials for Remediation

Cuisenaire Rods
geometric shapes
clocks
calendar
fraction parts
calculators
containers of different l iquid measures menus
squared material compass
protractor
scale rulers (varying size)
number l ine
train and bus schedules

abacus
thermometers
clock replicas
scale rulers
chips (discs) for counting
measuring cups

place value chart
ads and sales circulars
pocket charts
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are selected.
8. Calculations are done.
9. The solutions are written in

quantitative math language.
10. The quantitative solution is

translated back into the semantic
context of the original word prob-
lem.

The source for several successful
instructional strategies for prob-
lem solving in the elementary
grades are listed in footnote 20 at
the end of the article.

Activities to Remediate
LD Correlates'�'

A classroom teacher can use a
number of strategies to help a stu-
dent who has other learning dis-
abilities that affect his or her func-
tioning in mathematics skills. The
chart below is meant ot stimulate

your mind in providing help
these areas.

In conclusion, some points

1. Anticipate and design mathe-
matics lessons to provide for dif-
ferent learning styles.

2. Enrich your lessons to moti-
vate students to complete the re-
quired objectives. Make sure that
materials and media are available
to facilitate this.

3. Remember that not all objec-
tives for every unit need to be met
by every student.

4. Carefully monitor progress
to ensure that growth is, in fact,
occurring.

The Rx for remediation for each
student will be effective only if it
meets the child's special needs in
mathematics. Consequently, the

to

If the student has

memory problems
visual

auditory

conce nt ro t io n p ro b lems
guessing answers

doesn't complete work

repetition writing numbers

repeating a computation

visuol-motor problems
writing

erasing

v isual-spat ia I p ro b lems
maintaining columns

Try This

give a motor,/color clue, color process
signs; give problems orally.

stress visual representations; show
on board what you explain.

give a few examples,/problems at one
time; encourage "thinking" time
rather than speed.

give fewer items; use cardboard win-
dow to concentrate on one item.

structure assignment to discourage
repetition; write number once.

alternate computational operations
or type of response.

keep writing to a minimum; avoid
copying problems from the
board/book; use a number stamp
for answers.

though only a minor problem, show
students how to erase neatly-this
reassures them that mistakes can
be undone.

use ruled.paper with lines arranged
vertically; use heavy colored lines
to help place values.

skillful teacher will evaluate each
child carefully to achieve early
diagnosis and rapid implementa-
tion of remediation techniques. n
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