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THE EDUCATIONAL BACKG OF LIMITED ENGLISH PROFICIENT
STUDENTS IMPLICATION! JEDR THE ‘ARTITHMETIC iIA%mM

. A limited English proficient student's prior education, particularly
that of a recent immigrant to the United States, can have implications for
how that student should be taught arithmetic. Different educational systems
can follow different conventions for reading and writing numbers. Students
in those systems can learn algorithms for subtraction and for division which
follow a different sequence of ster~ employ different number skills and
have different underlying thought ; .. :sses than do the algorithms taught in
the Um.taﬂ States. Examples of these 'different conventions and algorithms
and rec ,,j ons for m:a;fy;.ng curricular objectives, instructional -
methods and te: ng of LEP students are given.

=
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THE EDUCATIONAL BACKGROUND OF LIMITED ENGLISH PROFICIENT STUDENTS:

IMPLICATIONS FOR THE ARITHMETIC CLASSROOM oo

A student who has been exposed to a language other than English while
growing up (called the "home language"”) and whsase subsequent command of
English (oral and academic skills) is less than ﬂ'xat of his English—-speaking
age matés is c@ns,uiaréé to. be lmu.tai English proficient (LEP) {Federal »
Reg;ste:; 1580, 45 CFR 123.4). LEP studanf:s cana ,Ezf:m a variety of
backgrounds: they may be native born Americans or mgrants ; their native "l
languages might ‘be as comon as Spanish, Arzbic, Vietnamese, Thai, Lao, |

Hn::ng‘, or as rare as Ha;sa, or Malay are in the HltﬂhESt (Eec:aﬂa 1§82) ; their

command of spoken English; they range fr’crm impon
members of the elite; finally, and the concern of this paper, they might have
little or a great deal of education prior to entering the American school
systed. ALl of these factors need to be considered in the LEP student's
education. The gurp:;e of this paper is to focus on one fa;:t::r the éﬁ;dént's
educational background; and to describe how that factor might affect that
student's .lga:nmg of. arithmetic. : .

N
. . o f

there are’many feas:hs vﬂﬁy Eﬂiéfiﬂﬁétié teac:hef shoald be c:z::n«:é.rﬂé
with a student’'s aﬂur:atlc:nal background. The flfSt group of reasons have to
do w;th specific ties between what a student knows and the curriculim,

methods of msﬁmctmn, or testing. A student mg‘ht already know & specific .



The Educational Background of LEP Students

In e;thg case, the curriculum for that student could ’«:héngé_ Furthermore,
Xthé,— student's knowledge of a topic might take a form different from what is
camonly taught in the United States (see the éxamplas below). 1In this
r:asa; the arithmetic teacher would need to m;:éify her instructional style
50 as not to conflict with how the student is understanding and approaching
the given topicT Further, testing should be modified to allow the student
t:t:: show what he knows and the tgeaﬁhe‘r's; grading shonld not penalize the LEP

student who "gets the right arsu=r but did it the wrong way (Footnote 1)."

f .
- B -~

. : LA - .-
3 second group of reasons for aﬁtanciiﬂg to a student's educational
background concerns a sh;fting of focus from what the studa:ﬁ; cannot do

(1 er/ his limitations in Snglish) to what he can. The arlthiret;c teacher

slf'zéuld plan on exploiting what; the student already knows. The LEP student
who may have learned some f;hi:xés differently will see this concerr. fi:;!‘lif him
as a sign that he is a valued mgnbér of the class. His self-esteen can
only rise. Fﬁ.!EthE.fﬁﬂfé, if he is asked to show ’Dthéf sﬁﬁéni‘zs how he
approaches problans, he will becore a resource for antlchxrant lessans ;’Lﬁ .

arithmetic and his asrrpetggce in Eagllsh will m;:raase as he becomes. more

fully integrated into the class.

Finally, the LEP student's kfxcrwl‘feége_ of ariﬂ‘mgtis: can be a major clue
‘l to other things about the student in géﬁafala iIf a recent immigrant from -
an Indochinese refugee camp displays a strong-grasp of arithmetic, it is
likely hé received ongoing instruction from his ‘extended family or that the*j

want to great lengths to ensure that he cantinuaﬁis educational progress.

- - | ‘ ) -i.;z—f:
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we ol ;ate a strong familial cammitment to the student’s
a mo- w0 e ts' arithmetic instruction.
y

wi* 5 a limited background in arithmetic might have had (and

o
i

sni ¢ to have) other pressing concerns which interfered with their
Counselors and teachers involved in remedial work would need to

= ' 15
iz concerns into account; otherwise, the student might fall

~reeors e yely behind. |

In the f@ll@siég sections, examples of different ways to read and write
numbers as well as of different subtraction and division algorithms are
presented. They are meant to illustrate how LEP students might have léa;:nad
to %:grca::h basic arithmetic in ways that are qualitatively different from
how it ¥s taught in the regular classroom. Thé mgl;catlans of these

¥

These examples were ccllected at numercus workshops given thraughout
the Midwest on the teaching of math tc LEP sﬂﬁaats- The commonly taught
American a;gc:rltms would be céntrasted to others in terms of the:; steps

and underlying thciight pfa:esseg Eartlt::.pani;s particularly Ehasa taught

in other aiuc:atlt:ﬂal systars, woald be asked to identify those E:a‘ﬂ:ilas

ko

using. Based on this s:ngumg informal survey of ax?eﬁ: ;nfaf_ngnts, the -
following examples have béen identified to their respective countries.

E]

) | 'k

- recommendations are made.



Reading and Writing Mumbers
E‘:@!bai:ly the most wiﬁesg:ead difference };etuegn the United States and

other: éﬁt;m:ies’ for tjje writing of number lies in the uses of the camma(,)
‘and ‘he bﬁléﬁ (.). hhereas the comma is used to cie.m:té powers of a
thousand 1;1 this :t:g;ntr}, the parl:ﬂ .;e:rvé,s that funx:t:mn in m:s*t;_ r:f Eurcpe,
‘Latin Aﬁeri\:a and par*;s of Asia using "Arabic™ numerais. Alternately, the
decimal p::mt wh;di is tiEﬂDtE.ﬂ by a period in this country, is marked by a
c:m‘na in thase numbex syste;fg ’I'nus, the number 2, SDD might be urﬁez‘stﬁ-nﬂ
as 33 /2 by a IE' student; he m;,ght write 3.600 when meaning 3 thousand,

6 murndred. ’I\aachars anccnm;a;;hg such students should probe ffc::: the
students’ meanings when they read and write numbers and they should gx:'ﬁ;t

out, to the student, that numbers are written diffe:enﬂyr in this country.

3 . ' & . L i
The rumerals themuelves show Variation fram country to country as well.

In many countries outside the United States, the one is written like seven

wish a sharper top: e.g., 1 or even4. Same stidents place an under

5@31:5419"1:‘@25»1 . The seven is distinguished from the one by a line crossing

its middle: 7 . It seems unnecessary to f:u:xj; a LEP student to follow
K| : '
American c;s:nvenmcns 1:1 thesé cases; hm he should arxigrsta:ﬂ that ﬂae

taaghe; and most of hlE classnataz do write their mmbaf:s d;.fferentj.y.

L3

The true Arabic numerals are written differently than the ones we use
- {see figure 1). Not only must a student who uses these m:mrerals learn the
american version, but also he must keep the two sets of numerals fr:t:m inter-

, fering with each other. For mstancé, a pa:;c:ri at the end of a statement
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involvipng numbers miéht be confused for an added place: 5 + 3 = 8. (eight
oL gight};r?) . i’hé student might understand the 3 as a backwards 4. He
_might w:itei\g "’ fheaning "4." Once again, the simplest solution is to
directly tell the student how numbers are written in this country and to
give him same’ practice reading and v&it" i1g numerals. A "translation” chart
in the classroom rm.ghﬁ also prove helpful. |

- INSERT FIGURE 1 ABOUT HERE

The tens and units in Arabic are read and said in reverse order than
in mosi other number systems. 43 is read as "three and forty," 543 is read
as "fiva m:ﬂ:aip three and forty." A teacher might say a number and find
out that an Arabic student has written the tens and unit digits in

transpoged order.

Arabic languages are read fram right to left; Chinese, fram top to
down. These conventions might interfére with a student's reading a page
£ull of mumbers (as in the case of worksheets) or with situations in which
the left to right direction implies the ordering of a set.

1v

T

It is important to re:ﬁgnigef moreover, that the student who is follow-

ing conventions such as the above ones shares much in common with the
£

-



The Educational Background of LEP Students

ground can iﬁglp a teacher to pinpoint éhase areas which differ fram what the
student's peers already know and to help thét student fill the gap between
what he already knows about number and the American conventions for é@r&sﬁsmg
that knowledge. The next examples provide instances of where a student's way
of doing things is sufficient and additional work is not required.

The Subtraction Algorithm

Tnitial meanings for subtraction, range fram take away to missing
addends. These rfeza;;ingé, and tre algorithms which are developed from them,
vary fraom country to country arcund the world. The four subtraction
algorithms p(é’/esented in this section represent four different ways of writing
the s:»luti::n'?pfa:ess,— and also four different thought processes, each one

‘embodied by a different algorithm.

.

The first algorithm is based on the r::mrnnly taugh't ﬁgaﬂmg of taking
"away (Figure 2). The bottom number is taken away fram the top. If the
lower digit in a given column is larger than tﬁe upper, a "10" is borrowed
fram the r:t:lu‘:nn to the left. . This ﬂgariﬁn is the one cr:rm:xﬂy taught in ™™
the United States. It is also found in countries importing American texts or

which have !fﬁéiV$§EEIiEaﬁ Peace Corps volunteers such as Jamaica.
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The next algorithn, missing addend, substraction, is based on the
addition meaning of subtraction (Fiqure 3). Rather than thinking ingterﬁs
of take away, the student thinks iﬁ terms of adding a number to the bot tem
digit (in a given column) m order to get the éigit. in the top row. As can
be seen, when the sum - - the subt;ahgnd plus the (partial) difference - -
exceeds 10, the 10 is “carried" to ﬁ‘lé next C’ﬁl‘ifﬂ;iséﬂ the left. In nmore
advonced forms of this algorithm, the 10 is carried mentally and not
written down. This algorithm seems most common in countries that adopted
the French educaticnal system while they were its ;:alanie,sz Vietﬁ,a-m,x
Thailand, Laos. Though not agreeing universally among themselves, teachers

7 and aides educated in Hong Kong, Mexico and other countries m Latin America
also reeaénize,(ﬂﬁis algorithm as bemg tanght in their nativg educational Q

- gystems.

-

The equal additicn form of subtraction is a mixture of two meanings:
take away and related addition (Figure 4). When the bottom digit of a givax;;
column is larger than the uggé: digit, the former is converted to a ten'by
adding a suitable mmker to it. The 10 is carried to the next column;
simaltanecusly, the number added to the.b:ttm- mist be added to the top
digit to keep the pz;al:-l%gn the same. But this number can ke brought d::m
immediately since zerc fram ayémg .’LS that nmnl:er Though less_common
than either of the first two -algorithms, some teachers from this’ country as

well as from Latin America say thev . arned to use equal additions.

{:?

wE\:ﬂT_ R




The Educational Bac:“{gfc:und r:sf LE Studaﬁts

The final s%;é:act;icn algorithm vmlczh buse;s negative number rreaningé for
its exscution SEEFFE t@,be!useé in Easte_rﬁ Europe s:id m the Soviet Union ’
(Fl@gé 5). It is based anlmdarstanding that a larger fram a smaller digit
yields a negative digit and that the final answer can be obtained by adding

. together all the positive and neéativex numbers obtained fram each individual
+  colum's substep. ’ ' .

'I“IEEE four algc::r;thxrs differ in the;.; written forms; in thé thought
processes and undarstan&ngs which they aﬁb:éy and finally, in the related
skills and abllltlgs required for their suécéssful execution. The teacher
accustomed to the first, ta}EEanay.,, algorithm will probably be confused when

seeing any of the other three.’ Eurthazm:ara, the second (missing addend) and

third (equal aiﬂitii:n) algorithms are remarkably similar in their written J
S

fams in their modt advanced fams, only the answers to the alqc:rithrrs are -
written; in their intermediate farrrs, 10's are "carried” alang‘ the tgttz::rﬂ

row. Thus a teacher who suspects that a student is using one of these

alternative algorithms will need to ask the student about how he solves
SUbl;:a.cﬂI:ﬁ problems. Furthemmore, students using the latter three
aldorithms are. encouraged to do most of their mnpir!:atmns in their heads.

This might lead a teacher to suspect cheating when'a LEP student can get the

rig-ht answers but fails to show his work. The student's inability to

, g:pres's himself in English might reinforce that impresaion since he will
trastg;ng) to scmeone who doesn't understand it (Footnote 2). Needless to

say, mich care and sensitivity is needed in a situation such as this.
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These four algorithms fépre;Eﬁt qﬁalita\;ivély different basic under-
standings of subtraction: tske away, related addition, facts up to 10, and
negative numbers res;:&e:tivgly for each algorithm. Teachers who insist that
all students take avay and borrow risk Eanf'asmgthél: ;mdaatsnéedlessly '
and causing conflicts at home where tJ:e gtudents' families are probably
tf_{;ng to help by teaching their children the aigorithms as taught in their

~ The prerequisite skills for each algorithm also differ: sub traction
number facts, related ad&fn facts, addition facts to lD,jand negative |
nmngars! Students who are learning the missing addend algorithm might have
difficulty memorizing their subtraction facts uuﬂess they are presented in
that format. Moreover, thesesmaaﬂz p:«:bably will not need to spéndf much
time learning subtraction number facts since they are taught sgleijf for use 1
in the take-away algorithm. Since the students should already know the
related addition facts, subtraction facts would be :aaw.)inaant.

Students who have already learned one of the three alternate
subtraction algorithms é::;nx:t need to learn the ¢ne based on take away y
meanings. Nor, should they be géna;;éeﬂ for using that. dlfféreﬂt algorithm.
The subskills associated to take away, including subtraction facts, are

superfluous for these students and they shauld not be tested on thosae skills.

A LEP student's '}m:swlé%ge of an alternate algorithim could be the basis:

for an enrichment lessori. The teacher could explain that there are other
R ' - £ ,l’




The Educational Backcround of LEP Students

Sempnstrate ons of thess ways. After the stident has mada his presentation,
shaz tsacher should be ready to provide additicnal axplanations and examples

B

The problem of teaching stgﬁeﬂtéawﬁa do not have perfect mastery of
alternate algorithm remains. Tf a teacher can diagnose the source of a
minor error, he should ramediate it in a manner that is consistent with what
the student knows and consistent with the underlying thought processes. Tor
instance, if a student is forgetting to carry a "ten" in the missing acdend

‘ogy of addition (not t=ke

algoritnm, nis teacher should use the term’

away) when explaining to the student why and h.w to carry the 10.

If a teacher does not understaud the alg@rithg;béing_uSéﬁ by the
student, she should say so to the student and see if another student or
member of the student's family could help the student. Failing in these
aptlcns or determining ﬁhat the student réally does not anW'what he is
éaing a teacher should explaln that she éﬁés nat understand what the-
student is trying but that she can show him a éifﬁgrgg; way of solving the
problem. The teacher should be aleﬁﬁ in‘case bugs arise in the new

algorithm due to interference fram the old cne.

These and other subtraction algorithme are discussed in Beatfjie (1979);

Bell, Fuson & Lesh (1976); Leutzinger & Nelsen (1379); Musser (1982); and
Sherrill (1979). Teachers should be able to recognize when their LEP }
students are using alternate algorithms. In such cases, changes in the

student's curriculum, instruction and testing are indicated.

LJ

i
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Aruitoxt provided by Eic:
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The Educational Background of LEP 3tudents

Unlike the subtracticn algorithm, for wnich thers zssm o ba many
variants taught around the world, there se=m to be ¢wo main division
algorithms. The first is the one commonly taught in this country as long
division (Figqure 6). The dividend is placed to the right of the divisafx
with the short end of a sideways "L" separating the two. The thought

process for the algorithm is based on dividing the quotient "into" groups

The subskills reguired for division this way include

5
1]
0]
I
[l
il
o
Hh
[
[
<
iy
O
A

the abilitv to make a good initial estimate as to how many times the divisor

I
|

q

11 fit into the dividend, multiplication, and subtraction. Cther division

a.

algorithms have been suggested as transitional, due to the difficulty of the

cns followed in this country (Bell, Fuson & Lesh, 1976; lang & Mayer, 1582).

in Figure 7 is taught iéiFran:E, Spain aﬂd:théir former colonies which
rétainea their educational systems: Zatin-éﬁérica, Indochina (Footnotes 3
and 4). In this algorithm, the dividend is written to the left of the
divisor; while the quotient isvwritten urdernieath. In its intermediate

form, the results of the multiplication step are written above the dividend;

P
b
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- TS e = rm = 1 = =1 = = T UV Theaes e =
Tes ZoussTicnal FacHgroung o LEP Shocent=s

The thoucht processes followed by this alternate algorithm stress the
relaticnship between multiplication and division. The student 1s taught to
ask himself what number times the divisor vields an appraximation to the

dividernd. The use oi mental computations requires that the students have

well developed multiplication and subtraction reflexes.

The relationship between divi and multiplication is also stressed
E:y students being :taught +to check their answers. Hispanic students are
taught t@ do so by working the related multiplication prblEﬁ; if thesre was
a remainder fram the original division Prc‘:blan, that number gets added te
the reg:;lt:‘zf maltiplying thepdiﬁsar by the quotient. Indochinese and
other st;:’{am:‘z who have gané thrmqh French based educational systems, will

check their answers by casting—out-nines for the related mul;;;ll;atlén

problem.

- 12
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The Fducaticnal Sackground of IED Studsnts

In figurs § are t‘_"l.l»f_t_;:éﬂ two examples of casting—cut-nines for multi-
plication. A large X is drawn to the side of a problem. For each
miltiplier, the digits are added together until a single digit remains. The
tep multiplier's digit geoes atop the "X"; the second at the bottom. Thgsé

two digits get multiplied and the resulting number undergoes a similar
raduction process until a single digit remains. This number gets placed tc
the right of the cross. From the @giginélrmultiplicatian problem, the

a single number remains. This goes in the left side of the "X". If the two

I, R 20 i N T, Ty dele & mom e s A P
He "H" matsh, the ansser 1s gorTect

Fity

digits to the right and to the ieft o
1

(up to the factor of 9).

Casting-cut-nines can be used to check all of the basic operations. It

is described in greater detail in Bell, Fusen & Lesh (1976). It :s given
that name because nines can be d:c“geﬂ immediately Ef \ the reduction
process. For instance, 93 reduces to a 3r 9 + 3 =12; 1

if the 9 is dropped or cast out, 3 (the answer) remains.

)

-

iy
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The Pducaticnal Rackgroun
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How a stdent would check the division preblem of Figure 7 1
in Figure 9. The related multiplication for the sample problem of Figure 8
is 24 x 78 = 1872. The studant works out the casting out nines check for

this problem.

n division problems where a remainder is left over, the remainder gets

i~

added to the reduced digit at the right of the "X". This new number gets
reduced via casting out nines; the new result then must match the reduced

dividend.

Not only is the alternate division algorithm taught differently than

in American schools, but also it requires a different set-up, different
i ) ) : .

thought \processes and more advanced mental camputational skills than does
|

its Arferlcan mtargart These cignarﬁs and the practice for rrental

Fme,

c:mnatatu:ﬁs afforded by the alternative algoritim and its :a.stlng—azt—nlnes
checking rreﬂﬂ:;d, might he_lp explain why teachers report that some of their

Indochinese students are well ahead of their other S@ﬂé{)g in cﬁputatianal
arithmetic. Indeed, for some Indochinese students, our ajgsrlthm may be the

™

"low stress" atérﬁatlve.

The points already made al..: curriculum, instruction and testing vis-

a-vis the subtraction algorithms also apply for division. Moreover,
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Sae G

These examples were meant to illustrate the point that LEP students'
educational backgrounds may have implications for the arithmetic classroom.

This background can influence how the students read, write and understand

I

numbers, how they perform basic operations and other related areas of

. concern to the arithmetic teacher.

when prepariﬁg to introduce a new topic; a teacher should ask harself

IEP students' prior education. The teacher might interview the student
himself, older stgéents, members of the student's family or other adults

(a2.g. aides). She shomld then check to se= how far the studen

rt
W
i

developed his understanding and skills as related to that topic. If the
student already knows the topic, but in a different way, he might be given
other work or he migat participate in the lessons as a form of enrichment.

T e student is enrcute to a full mastery of a given point, a careful

Hh
[F
w

analysis of the topic is necessary for adapting curriculum, instruction and

testing to £it the student's level of mastery.
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a IEP student lacks anv background experiences in a specific tcpic, she

still should take into consideration the student’s linguistic and cultural

o

background. These other factors are discussed, in part, by Castelliancs

(1980) and by Iovett (1979).

™

)
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FIGURE 1:
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FIGURE 2: TAFE AWRY SUBTRACTION
Written Form Thought Process

I can't take 9 from 2. Borrow a 19
3 s make it 12. 4 becames 3.
542
= ZB9
- 9 fram 12 is 3
3,

T can't take 3 fram 3. Borrow 1 from

18

O

ERIC

Aruitoxt provided by Eic:
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TIZEE 2 MIZETNG ADCEND SUET=ACTION
Written Form Thought Process
542
_289
9 plus what number is 12? 3. Write
the 3. )
542
- 288
E!
Since 9 + 2 = 12, not 2, I need 15
:‘:'gsxy 2 1“ to the naw: colizm.,
542
~-_289
3
8 +1 =9. 9 plus what number is 147
5- Write the 5.
542
53 Mow, 8+ 1 +5 =14, not 4; so carry 1
to the next E@lumn,
542
=280
53 2+ 1= 3. 3 Plus what nunber is 57
2. Write the 2.
542
289
253
check 253 + 289 = 542, so 253 is my
answer.
"




E

An intermediate form includes "carries" of

542-
- 289
253

4

= T Essemm = =1l Tgslemee e E FTT Qimade =i
2 ZIUTETiIchEa. ZACHKITTA 2 = IEP Shodsnis
ArDTTTION IUE ¥ alasade
5 LIRS R A it el U e - G- S

e Dess s

I can't take 9 fram 2. If I add 1

9, it becames a 10,

and I can take

zero away fram anything. But if I
add 1 to the 9, I also must add 1 to
thé 2 to keep the ‘problem the same.
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and 0 (in the 10) fram
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The 8 is now a 9 since T added 1 to
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the number add

L
89, I can't take 9 from 4, so [ add
1 it to make it a "10." 1 + 4 is 5.

4

studant that the 8 has
and the 2 has became
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7 8 fram 4 minus 4.
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2 can't go into 1. 2 into 18 is 9;
but 9 times 4 is 36 so it's too big.

;s 1 3 is 19;
1 too big. Erase and try’

24 [ 1872 7 tires 4 is 28. Put down your 8,
) carry a 2.

4 7 times 2 is 14; 14 + 2 is le.

192 8 fram 17 is 9; 6 fram 7 is 1.
Bring down the 2.

193 ; 2 into 19 is 9; but 9 times 4 is 36,
so 9 is too big. It can't be 7
because 7 times 24 is 168. Try 8.

78
: -247] 1872 \‘
168 8 times 4 is 32, put down a 2, carry
192 your 3. $ times 2 is 16; 16 plus 3
- is 19.
78
24' 1872
- 168
192 '
192 The amount is 78.
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168
* 1872 | 24
7
168
* 1872 | 24
182 7
* 168
1872 | 24
192 78
* 192
* 168
1872 | 24
192 78
192
168
1872 | 24,
192 78 .
0

What nurber times 24 is close to 1872
it can't be B, because

8 times 4 is 32,
ard 16 + 2 is 19. 3¢ it's 7.
times 24; 7 times 4 is 28; 7 times

1 plus 2 is 16; so, 168.

187 less 168 is 19, bring down the 2.

vhat mumhar times 24 ig close fo 1827
8.
8 times 24. 8 times 4 is 32.

8 times 2 is 16; 16 + 3 is 19.

192 lesg 192 is C

Te answer 1s 78; ncw check the related
multiplication problem.

* Most students are taught to carry out the multipllgat;an and
subtraction steps in their heads. Thus the numbers with an * are
not written ;nrtha advanced, more mature form:
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1572; 24
192 ~ 78
0
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FIGURE 8: CASTING COUT NINES FOR MULTIPLICATION

Example 1:

Example Z:




Thought Frocess

8

24 is the divisor.
2+ 4 is §. Write
at a top of the "X"

18721 24 78 is the guotient.

192~ 78 ’ 7+8=15;1+5=6.

1872
192
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1872 is the dividend (or,
the product of 24 x 78).
1+ 8 =9; drop them.

7+ 2 9. Write 9 to
the left of the "X".

]

The two 9's match; the
answer is correct. SO,
1872 £ 24 = 78.
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FOOTNCTES

in workshops I have given threoughcut the MifZwest cn teaching
mathematics to LEP students, I have heard this or a similar refrain
enough times to become concerned that many classroom teachers rigidly
arﬂhéré 133 a s;:ujl«a way QI: dc:mg mathanat;t:s. Thls uny;elrilng rlg;élity

alg@rltkms or’ a;prga;hés to r“e_;l:;m tgp;cg, but v:hc:ssé grales unfsg.rly
drop. It is also harmful to all students who pick up similar attitudes
about mathematics.

When foreign educated teachers or aides have attempted to present alter-
nate Eubtfatfﬁiﬂﬂ aﬁci fiivisign alg:srithms to i:heir péérs at mzkshaps, I

thair u:ﬁerly" ng g,ahc:ﬂ;lght PEQQ‘EEEE: Aét:, t,ac:hers in thé auilégcg
try to interpret the algorithms in terms of the "right way". Given the
difficulty educated adults have in explaining how they exscute these
algorithms, we should understand the enormous difficulties facing LEP
students as they attempt similar tasks.

In Hong FKong the’ aj_gérlthm and thought processes are taught 1§ait1c;aily
to those outlined in Figure 4. However, the initial set-up differs in
that the dividend is to the right of the divisor: g 1872.

A totally different written algorithm is used in GEI‘II‘LE;I}" (Kulm, 1979)

and probably would be taught in its former colonies. However, it also
stresses the relationship of multiplication to division.

26 -
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