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DECIMALS TAKE gfﬂEW AND DOMINATE .

ROLE IN THE CURRICULUH
by John J. Edgell Jr:

Common complaints among my colleagues are that administrative
admittance standards are lower, Seémiﬂgly bright and academically
prepared students are rare, students seem to have lost the art

of them seem toO haVF dlfflcultles with mathémat;ﬁs,

]

@f stpdy and most
particularly with fractional forms. Qaﬂtrary to reports of the . .
registrar, one suspects that the student population is from this
(Diagram lsﬂ@rmai‘curve) sector éf the graduating seniors of the
public¢ schools.

1f we start students in courses which we feel are appro- -

o complement écgree

programs both .in scope and sequénce. we find that we have h;gh

attrition ratas. thSéDf camplalnts from every corner and low

& N

student evaluation ratings! Further, we suspect that such pressures

eventually lead to erosion of quality of standards.
Now, it may occur to you that I might be associated with,

unusual zlrcumstances. I suspect not s;nce T have gust compared

notes”with some of you and I've read the "Message From The Pres;dént"

where he_refets’tc the fact that many of the students tend .to. be

"mathematically :élustant;“ Perhaps meetings like these only

=4

1, Philip M. Cheifetz, . ™A Message From The President." In:
Alice Hggaad Conve ion Chairman. "Official Program,
Annual Meeting, American: Mathematlcal Association af
Two Year Colleges.” chstcn, Texas, 1978.
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attract folks who have_unusyal students. I d@ub% that also. I

sort of sense that the problem is somewhat uhiversal in scope.

By the way, havé yau aver seen solutions to problems like
@

these? (Diagrams 2,3, 4 5,,) You really want to laugh and cry
when you sege résulté‘such as those. By the wa?. knowing your
students as you do, how manhy would be brave shéughﬁ to respond
:érractlj:in such a seﬁuénee of problems?

Apparently we either sacrifice academic virgiﬂé to the
system or we attempt to briéqé the gap between public §¢h§ml pre-
,paratigﬂ sﬂﬁ'ﬁhége we would like to start, EQQSEQuéﬁtly, most ]

of us.are searching f@f'a=mi¥acle-§@urse or labaxét@ry §ituatiaﬂ§

" which will service our students.

Perhaps we ought to reflact upon where our students have
been. We may avert some of the same pitfalls and also learn frxom our

primary school colleagues.

'Stﬁéents, upon éentering SQhééli are assumed tQ;baincrmally
distributed in many Qhét@étgrigtigg inclﬁéiﬂg méthematiéaLly-talﬂ
lented. This may Ee the figst and largest error. That is, O
start students in a system which autcmat;cally ‘assumes Lact of

bll;tles and furnishes us with exéuses for not being smccessful‘
Ferhapg WE ought to start then and now with a basie asgumptlgn
that every student can "do it," a success-oriented Er@gram as

1
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deser;bad by Blaamz and stop E@rnishing ourselves with excuses when
ve aren’t succesaful. The next problem is to find'a-wayi Common
practice in the past was some sort of linear regimented sequence

' of topics with at least one way (sometimes at most one way) (Diagram
7) to teach, Students either surwived the sgstam, sifted o0t as’
failyres, or wex® socially passed on without really experiencing
succesSs on the basic principles and subsequent ideas. pssentially
we ended up egact1§ as we predicted, a normal distribution where
only a few are réélly academically ?re?aredg (Diég:am 8)

Parhaps we ought not keep everyone together on the same
t@pic;lsamé pace, same gadel, same teaching strategy: etc. Per-
hapg we Qﬁqhgkﬁﬂ search for~alterﬁaté routes to the same eventual
goals and when we are not successful ln teaching, put the blame
where it belongs. ‘(Diagram 9)

Thera aigamany alternatives on the_harizan today. A;ﬁernate
models, suéh as money, chip trading games, Etc!,VEhaﬁgéS in measuring
such asémetria méasuriﬁg,.inn@vative tools such as the hand held |
caleulators ahd some redesigning of the curriculum such as pre- .
ﬂlcatlng Eraetlaﬂal forms on dec;malg rather than the reversal |
are among these alternat;vesi Some of these changes ave geared to
helg;ng sﬁuﬂents undEIStand ra,Laﬁal nﬁmbers (and fractional forms).
Ey the wvay, we may be gullty ‘oY teaching modes rather than 1aeas,'
:partLéulafly .in the rational number area. (biagram lQ) What.If

am suggesting are élagnast;g efforts on our part to determine

e e, S e —

2. Eénjamln .. Bloom. "An Introduction to Mastery Learning
‘ Theoxy." In: J. B Block, editor. "Schools, Society, and
© .. Mastery Léafn;ng New York: . Holt, Rinehart and Winston,
Q ] - Inc, f\ 197 ' : -




the appropriate entree level of each studcnt 50 as to allow
each student to begin with confidence. Further, to assumé that

eacb student is capable @f EEth gu@cessful iﬁ mastering the ne-
Qessary basic skills. Then, to find a way of allowing the indi-
vidual to achieve and acccmpllsh those skllls Remember, failure
Gnly indiéatés that we haven't discovered the way, yet. (Diagram 11)
For instance, back to fractional forms (ordered pairs and indicated
divisions) WhlSh nost of us feel transfers to learning elementary
algebra. We h8V§ many mgdels, modes and tools available today that
were not a -part of oux background when we were enroute. We need

‘to manipulate these and create others in our efforts to find a way.

Suppose we assume écuﬁting’ﬂgmbérs as represented byAbage
ten positional numeration is mastered to an acceptable level of
excellence, Rﬁaw;ng about the numerals and the standard agerati@héA
‘would lead us to Eel;eve that not only has the student learned about
units, tens, ‘hundreds, etc. partlﬂularly ten units .is a ten, ten
tens is a hundred, ten hundreds is a th@usand but the- studént can
reverse the grauplng, which is quite an accomplishment aééérding to
Piag&t;B rhat is, the student knows that a thousahd is ten.
hundreds, a hundred is ten tens, ete. A student with this pattern
may bé Equlpeﬂ té eveintually take on declmals. -Thé baselten count--
‘lng nuﬁéfals in turn serve as a model to build.upon. (ﬁiagram 12)
Money seems to be a viable part @f mast eqerzgne s énvifanmenﬁg

’ Sﬁudents‘have grown up using money.- Perhaps money may be a useful

3. Richard W. ‘Copeland, "How Childréﬁ‘Learn Mathematigs—l
Teaehlﬂg Impiléaglans of Piaget's Research."” New York:
Mazm;llan publishing Co., Inc., 1974 . Chapter 6.
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model. TLet's see, we have pennies, ten pennies is a di@e;\ggﬁ dimes -
-ié a dollar, ten dollars is a sawbuck, ten sawbucks is a C-note, etc.
Again, reversing is prabébly éasy: That 'is, a Eéﬂété iS teﬁ saw-
bucks, a sawbuck is ten dollars, a dollar is ten dimes,.and a dime
is ten pennies. (Dlagram 13) In fact. one may even IEC@QHLZE a
dollar as @ﬁé hundred pennies or a C-note as a hunafed dollars or

a thousand dimes, etc. Which may or may not be of some use to us
later. Now, dollars as a model is really a rather specific model of
chip tra&iﬂg_ Such as, a red ghipvmay.replaze ten white chips, a
blue chip may replace ten ;eé chips, etec. Again wve can note fhe"
Argvergel (Diagfam l4) Similarly, the met:ié éﬁstem, say the

linear part, may furnish us with a similar'mcaelg That is, as
suggested by some early chlldhéaa researchers, ten decimeters is a -

‘meter, ten meters is a decameter, ten decameters 1is a hectometer, .

etc. (Diagraﬁ 15) ' ~

ey

’Drﬁzﬂﬂsiéer the hand held caléula£éf! ~Ten»puﬁchés on one
is ;énp ten punches on £envis a hundred, eﬁch=_The National Council
éf;Téaéhers of Mathematics has investigated extensively the role
af the_ﬁa%dhhéld calcu¥ator in the classroom and seems about ready

to take a positive stand.
, g A o

 Notice that I héve not mentioned or demons trated some way
of denoting the base un;ti We happen to denote the base unit, one,
by writing a dot (Qalleaﬁé“dégimal point) to the-r;ght of the;unit
Apasitian _ The égt Qr point daes not change the relationships of

a unit to thé léft is ten of those to the flght‘gr the reverse.
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'Unlike the Greeks, we don't really mindiwﬁat,%@y be ;ﬁcsén as a

basic unit and then assign number values. Admittedly not éfl“stude§t§

will learn from these "hands on" ."real world" felateﬂ activities

and be able to cagiﬁalize gghthe power of patterns and transfer,

but this is a way and thereré:é'atheréi ) ’ s - .
what next? Applying praperties very similar to those ex-=

perienced when operating with counting numbers, using base ten

numerals, dollars, chips, measuring and vgfifieati@ns on the cal-

culator, one can master the basic skills using decimals.

Now, one may introduce fractions as ordered pairs (indicated
~division) in terms of deaimals,rfathér than the reverse. By the way,
swaffafdré at the 56th Annual NCTM meeting in San Diego this spring,

1nd1¢ated the Swedish Curriculum is organized to have decimals
praceed ‘fractions and that the Adﬂlsan & Wesley text book series
has a similar development. I've notiged just recently that the

Harcourt, Brace and Javonovich texts dre developed similarly. I

choose to emphasize the metric system as a model because of the

recent trend of implementing the metric system of measuring into

" the curriculum.
éltﬁ@ugh I've mentioned the hand held calculator as a
p@ssiblé’(péghaps weak) model in a dévélapméntal-seqp%néérléaéihg

to mastery of decimals, let me emphasize a couple. of other advantages.

4 Jane 0. Swafford, "pecimals befor Fractions: Can, and
should It Be Done?", Official Program, "56th Annual Meetlng
Natlanal CDune;l of Teachers of Mathematlcs, 1978 -




. One vaiéﬁs featuve is that the face lights up in the decimal format.
ngathé: feature  is that one can perférm the basic skills Qh!tﬁe taalj
almost instantly. This Eeétufe lends itself as a support instrument
wﬁén we encounter elementary algebra. Students can gain confidence
qui£e nf;eh‘by iﬂﬁéfpreting pélyﬁamialg as decinomials, that is,
Sﬁbstiﬁutg‘ten for x and check the form using decima’ arithmetic.

Moreover, with the calculator a student can verify algebraic forms

f secnds (and, of course, no written -evidence) ..

]

~in a matter
furthér, we generally ask students to ;@mplete the biconditional
sequence b§ checking. 'Why not a calculator check? Of c@ﬁrse,
there are many'méreLglaceg fg; the hand held calculator in our - .

curriculum.

Té'w:ap up, let us admit that preséntlylwe are Eeeing
failure, gverwhelming'failure in our mathgmatiés courses. We
can either writé‘éff these students and EXZBSELQﬁESQlVEE or
we can‘réqunsibly attempt to finé alternate strategies and

reach success as professionsls.
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1.2 - al True
N b) False
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Diagram 6
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Diagram 15




