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-° +This paper ini*ially presents the results of several
stodies concerning what kind of writing sathematics teachers assign
apcd what kind of writirg satheaatics textbooks essiqa. By far,
report-research was the azost popular type of writing assigned in the
surveyed textbooks. The types of Teports students yere asked to write
include biography, kistory, exposition, analysis, and caase and
.effect., Several-exeaplary paragraphs are given and analyzed ¢o -’
desonstrate the differen: organization and structure regaired by the
different writing sodes. Several *eaching strategies are delineated

. for encouraging students to create gaality writing: sake the students
avare of the ¢type of reading, thinking, and writing the topic
deaands: give the students diagramed model paragraphs to show how
ideas relate; and encourage stndents to coapose and not copy by
basing tke assigraer:® on sore than one sounrce, controlling the
source, ard conductirg paraphrasing exercises im class. (IS)
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Today mosi teachers realiza that reading instruction dossa’t stop

£
2t £ icary grades, that, in fact, every teacker should be perceived

2

» we/2 teacher of reading--a conteat sPaciaiist- Could not the same case

v

be aade “for uricing? 1F content area teachers are the most approgriate
a
onss to teach studdnis to read texts, wbuld they not also be the most

appropriate ones to teach ‘the contect area writiag that they or their

textbeolks assigzo?
Mathematics 'I‘aac!'lers Do Assign Writing
A recent survey (Donlan, 1974) indicated that teachers in all con-
redr areas 2ssign writing--even mathematics teachers. Almost half of

‘the mzthecatics teachers {m .=z 1l) surveyed assigned some sort of writing,

other than essay tests and short answer questious.- In fact three types

-

b
of uriting weve assigmed: narration (18% of teachers surveyed), exposi-

tion (367), and repor‘ting {457.), even tf!ough_there was a tendency for

-

these assignments to be briaf (under 300 words) and inf;equent (1-6/yeax)
Gznerally, thase surveyed natheu;tics teachers tended to assign writing
as a2n exiension of class work, rather thar as extra credit or enrich-
meat. Aad althouzh 55 percen;: of the surveyed math teachers felt that

- writieg vas the responsibility of the English teacher, 457 felt that the

teaching of writing was to be shared by the conteat zrea teacher.
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r iathrmstics Textdoohs <
. Liso Jsainn Writing
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Chrnsinly 2 populazion of M raghiemstics teachers s zo- imsdecuaze -~

z2m3la o vhich o justify or describe teaching or asSicning Eomposi-

a3

iz 17 —ath classes, though the sazple was only 2 subset of 123

tezchzrs drasn froo 2 lorge metvopolizan area. 'F.o:aever, there was

evidepce that soze cathematics teachers assigned, and sonetines taught,

< writing in the content area of sachexmatics. )
COnz oignt logically quescion the type of wricing appropriate for a .

class primarily focused oa guantitative, not verbal, skills. A survey

of ‘rbcan: pathématics textbooks can Suppij-' specific types of assign-

wents that can be oade. ., 0ut of *195 :ather.ati‘cs text-:bqoks housed at the

two curricrium cenéers at '€CR, 9 listed writing assignzments that reouired

conposition skills‘ (See Appeadiz for list of rexts). Tzble 1 indicates

tha nucher of wricing assigomeats by text by writiag type:

. Table 1. Writing Assignments/Math .
. - Textfiiriting Type
Grzde Lo, Type
Text level f# of Assiznzents Repo=t 5§ Research
N 1
i
1. 7 3 ! 3 0 3 ! .
2 {8 6 0 6
3 18 .8 6 - 2
4 7 3 5 6 0
) "y 1O YA 2 0
5 7 1 10 10 0
7 {8 9 9 0
8 7 7 7 0
9 1 B 7 _7 0
!
st 15 58 &7 c) 11
£ ) ) - 2-10 0-10 0-6
¥ g 6.4 5,2 1.2




i

c o
- «
Trans of Leiti-afCoazent of Uritin:
D1 v
GZI iz 8 assizisents, &7 were lebaixf a3 “reports™: e.5., “Iepast
i

on the exnTriZutions of Blaise asc 1.7 "Jeoort o tha sbates and otiur

ancienz cozporing devices.” & déx—tlor'.r—.'l 11 assigaczats were labeled

”resea:ch” or “investigate'™: e.g., “Research the Bebylonies meczrical .

-

systen,™ “invastizate how ancient Egyptizes, Babylonians,-Oreeks, and

Romans represent ratiopal punbers.” Although one can argue the secuaric ..
. ~

differences betweza "report™ and ‘;’résea::ch,” it is this investigator’s- .

impression that the texts were asking the studefxts to do the saze.

thing: read secondaty sources and sucmarize the findings. Nevertheless,

Iable 2 1lists the assignments by type (report-research) and by subject

catter (people, concepts, other). V-

Iable 2. Writing Assigoments from

Yine Marhezatics Textbooks/Type/Subject Matter

. - ..
Peports - Tt ) Textbook
I. Peaople

A. Phyllotaxis : 1

E. George*Cantor 3

€. Rene Descartes 3,4, 7 *

D. Jonn Xapler ) 5,5

E. Carl Frederick Gauss . FA

F. Eratosthepss - 4

G. Blaise Pascal 5,7, 9

H. Henry Briggs (with Napier) 5

I- Zeno 6, 8

J. Euclid 6, 7, 8

K. Thales 6, 8

L. Archicedes . 6, 8

i1, Pies2an (with Lobacheuski) 7

Y. Pythagoris 7, 9

0. Leoaard Eulerxr 7,9

9
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Fartemarvicel Conoupts

&. Perfect su=Sars, znicable nushers,
¥, Boazcci suquernce of nushars

3. ab2ces zpd other ancient ceoputing
davices .

€. History of cur nucerals

0. Apncient nuchers systen

E. History of negative nuxders .

F. PRepresentation of rational piinbers by
Egyptians, Babylonzans Greeks, and,
Romans

G- BRistory of equatioas *

li. Polar coordinates

I. Fractions: Babylonians, Greeks and
Ezyptians

J. Probabilities of height when dwarf and
giaat pea plants ave crossed

- K.. Use of roman -aumerals. in modern times -

L. Egyptians' contributions to geometry

M. GEeeks' coatributions to geometry

K. ©Septimal (base seven) system}

0. Uuiscory of standards of measure

P. Hisziory of one or core units of measuTe

-Q. Differences among avoirdupois, sroy and

. apo zzecarzes weights -~

R. History of rhe tharmonster

S., Pascal's triangle 2ad relation to study
of probability

T. Number efhistory of development of

logarithos
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nistory ond daleluroeal of Einde-irabic 'Y
syste= of auseration

Prizs nuxsers
L
tazes and sycvols for asgzagive nuchers used

\L‘t tha past

®

X. Syzbols for zero through the a3es v
v Y. Egvptian syshols for fractions
Z. History of the cazlendar
aa. Triangular and sguare nunbers
" bd. %Sguaring a circle™ and its relationship
- toly . )
cc. Babylonians, Egyptians, and Hindi's confri-
bution to development o‘f algebra '
¢ =2
dd. History and development of decizal .
>
ee. Modular systens and their independence
from fractions
ff. Decizal and decin‘:;l point
gg.. Irrational numbers/decimal systenm
hh. Transfinite number 32 O
(21ph~-aulil) - .
T e -
III. Other y ]
2. Review Flatland, by E. 4. Abbott .
b. Functions and activities of the U.S.
Bureau of Standards,
c. ¥odern electronic computers
h
d. History of calendar
e. Careers in math ‘
TF. Collect information on interest rates

for large companies buying on tige v

a
F]
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.o massorsh ‘ - . .
T - ivs Padple .
s > a. rge Cantor . _ 2
B. P2ne Dascartas - 2
C. Georgs Boall 2
D. Pierre Fernat - ) 2-
E. H2nri Poiccare - 2 _
i .¥, Leonhatd Fuler - 2
G.' 3Blaise Pascel . 2
B, Ka2rl Gauss . 2 .
1. Pierre de Laplace 2 .
J. Dz2piel Bernoulli 2
K. Abrananm Desaire ., . 2 .
II. Mathemarical Concepts ) . 1
A. Babyloniaa numerical systeax' . ol
B. Greak numerical systems 2 - i}
C.' Mayar numerical systenms- . - 2
III. Other . i
2
A. Maps, types of projections 1
B. U.S. Geodetic Survey - - 1 . ; .
C. U.S. Office of Statistical Standards,
Bureau of Census and federal agencies 2 )
Assigning vs. Teaching Writing *

Although an examination of the nine mathematics textbooks indicates
that writing is assigned, there is little or no evidence to indicate

that writing is, or should be, taught. TFor example, out of 58 assign-

ments, there are only 7 instances where "helps,” or enatling suggestions

are made, but none of the suggestions concerning the form of the writing

--merely the content: e.g., giving a source to read or posing a provoca-
tiva question. Asking the students in mathematits to write reports -

without enabling suggzestions is comparable to requiriag students in

-

geography to compute average daily rainfall without providing a.formula:

in both cases students are presumed to have skills they might not really

hava. .

7 .
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13d=3 ol Discoucse : © .

Ir, sutminy Tabls 2, onme can sea that stedents are asked Lo wrice
L4

biscreaiv (e.g., "reporc on the life of Lepnhard Euler™), histor: -

-

(2.3-, “report on the history of ont or ors vaits of measurs™y,

exznosizion (e.g., "-eport on Pascal’s triangle and -i",'s relarion ro_the

study of probabilizy"), analysis (e.g., "raport on the differences azong

avoirdioois, troy, and apothecaries’® weights*), cause and effect (e.gz.,

report on oodular systems and their independence from fractions®),~-to
mention a few t-:odes of thought and discourse. 1In reality, each mode
denands a different organization, perhaps even a different paragraph

structura. Consider these two paragraphs from mathematics coantent

- ® o>

(1) Biography

5;{_
Fermat, Pierre:de (1601-1655), a French mathematician, won foce

- B b |

e
for his work in the theory of numbers or integer$. He also shared in

- -

the invention of znalytic 'geosaet:ry"-at;d- calculus. -He fornulated the
least-tine law to explain the diffraction (bending) of light, and also
developed an eqna:ioi{. for the graph of a straight line. His "lasc
theorexn" has never been proved or disproved. Fermat knew in-t:egral

solutions of the ejuarion :—:2 + yz z Z2 (for example, 32 + 42 = 52. His

theo;en held that there was no whole nucber solution of :cn + yn, = xn if
the exponent, n, 1.1.3‘ l2rger than 2. Fem.;lt, along with Blaise Pascal,

is credited with originat:ing" the theory of probability, now widzaly used
in insurance and scatistics. Fermatr practiced law in Toulouse and

studied mathematics only as a hobby.-

He was born in Beaumont-de-Lompagne

Lgrc:t World Book Eacvclopedia (c..1972), Vol. 7, p. 76/.

g |
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Byprwzen 500 and 300 B.C., the Graaks tooX the next gregt step.ia
- i - -
I - - - - - -’
mathemoTins, They innerited a lacga part of their.p2theratical
* . a = - - ]

knoziedge from tie Babylonians but they became the first peopla .o~
- . -L -

separate mathematics froo practical problems. For eximple, they,
' . . . - -
separaved geozetry from practical applicaiions 2nd made it into an

- - -

abstract exploration pf space. They ba2sed this study-bf ‘points, lires,

- M - -

E?aa.oa facts Found i? nature. Thales of Miletus (c. 640-54% B.C.), a
philosopher, helped begin ;h;s view;oint of geometry. Thg pﬁilosophe%
Pythagoz;s (c. 580-c.. 500 B.C.) ard his:followFrs exéloréd the nature
of nczbers....Euclidi(c. 300 B.C., one of the foremost Greek mathemati-
cians, organized geometry as a,single logical system. His book, The
Elements, remains one of the basic works in studying wathematics [E}om

-

. tiorld Book Encvclosedia (c. 1972), Vol..13, p. 2427.

On t?e surface both paragraphs appear to be similar in lemgth and

- ">
» .content. However, a.closer examinati(m of the paragrdphs (after

Christenéon, 1957) indikafes that the paragraphs are quite different:
(1) Biography

Main 1, Fermat, Pierre de (1601-1655), a French matheméfician, won fame
Idea T . . i
for his wotk in the theory of numbers or integers.

,Main 1.. He also shared in the invention of 2nalytic geometry and calculus.
Tdea - :
Main "1. He formultated the least-time law to explain the diffraction (oend-
ILdez )

ing of light, and also developed 2n equation for the graph of a
J straight line.

His "last theorem” has never been provad or disproved.

.9

Main
- Idea

o

R

L
"y
Cu

- ! - - - L] - s
and .fizures, such as triangles 2ad circles, on logical reasoning rather
o . e,

Na
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|:I- - - . . " .. " - J‘- * ) » —— - ": - T -.
P - N -~ |
%}. .“ - ‘ - t ’ - - * ‘e - L] * i
< % Y » * T 2 2 * . |
s 7 '-”,; 2. Tormat kaey ingegral solutions of the equation x +y = 22 |
. - A . I ~ P -
IR - . L . -
. I P 2 2, . .
" ¢ {for example, 37 =« 47 = 329. : o : ..
-. coordinatz gt . ; . -t . .
- ideas [ * 2. His rheorem held that there was no whole numbefsolpl:ion-of
. L= ¥, . PR - . - . . A - " o
fe.® n o . . - = 1 .
! we X+ y“ =z if the exponent, n, is larger l:hal;l z. - . .
' T S Ty * - <t
- . A . N
Moin 1. - Fermat,*aleng with Blaise Pascal, is ceredited with originating the "0
idaa . ° )
theory of probability now widely Le in insurance and statisfiecs. . =,
" Main 1. - Fermat_ practiced law, ip Toulouse and studied mathematics only as a . !
idea. v, - ) . . q . s
o ' hf’o’by.. o ‘. T 4, . o L ' .
Main 1. He wwas bprn in'Beamoﬁt-g‘!;q'-Lompagn‘e.. et *
idea - " ’ i - -t . . N " -
* "o. . . ) * [ ¥ t. ) N
- - . ) (2) Histery ° © . A .
-7 - - [ :‘ . - * . T e, -t .‘ 1\ * E T ) ‘, 4 .
Main 1. Betwaén 600 znd 300 B.C., the Greeks took the riext great step™in il
" idea < ) Yoo o - N ]
%‘k !:‘ , mathematies. | .. . . ) " - da
6 . . - . F e -
< . , :
o.‘){’v . \{ 2., They inherited a large part of their mathematical knoyledge : “
(] . - r
@ I\ fron the Babyloni ; ‘ C o ’
‘ :om Lhe onians, - :
coordinzte - roa aoy 2 g . . .
ideas | i . - . )
LZ. But, they became the first people to separate mathemztics from
" .& pragtical problems. s . - Co
w . . - - " N
o . . -
o, . . . .
Y (;o"é;; 3. For example, they separated geometry from practical appli-_
¢ ’ *a . - p . -
- - < " - . .
¢ . o caticns and made it into an absl:lzacl: exploration of: Space. . .
- . \4. They based rhis study of points, lings,’and fig::n:es, ‘
- nt 0‘& o - B * [
- % Q’..%'\ such as triangles and circles, on. logical reasoning .
\-p%d - : - F o
* * © rather than facts found in nature. ’ ’
O_A, o R ’ . - * ) .’ . - ,
fo g.%\" 5. Thales of Miletus (c. 640-546 B.C.), a philosppher, ¢
- ¢ b . I v
£ ? e . -
o X s = e ]
. . 5 helped begin this viewpoint of geumetry.
coordinate @ }; \.\ P! e p g y ,
- F . -
-+, ideas ] N !\5. The philosophar Pythagorus (c.-580-c. 500°'B.C.) and )
b L
his followers explored the nature of numbers.... .
f ~
Q T .
' T e, :
.
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| Writing EOE Text, Not Capying . - .

H . - - o -
~ . - - . 'j‘ Fd "_
5. FBuclid (c. 300 B.C.), on2 of the foramost Greek
LY . » - -
mathematicizug orgamieed geométz? as a single

-
-

- - ™ e
. - LY

-. logiéal system. * A ) .
Gé \ ' . -~ IR . ’ - -
‘. . 4, \6. °His book Thé Elements xemains one of therbasic-

. * ) 60 ‘AO’ - P & ¢ ‘

g . Do T .
. o“ 4;% wprks-m studying mathematics, . -

Passage :]_.--_biography--contains 7 main ideas with littal_'e'or no ,subordinat- - ”

1 * -
ing Statements. i{hereas passage 2--history—-éontains only one ms?n idea
m.th 8 subordl.nating_ sentendes mvoli?mg 5 levels of subordmatl.on.
’ Y
Passage L is almost a ;l.\:.st whereas Eassag_ 2 is'a farrly in-depth dis-

"cusgsron. Therefore report-v— 'i.s nat: a functi.onal word, but list and

[

discuss are. Consequentlyf "reportmg" on X's ],l.fe and contrlbut:ronsf

wzll,,:,nvoLve Mlower level,” more generdl m.'zt:mg than will "reporting' _

] “
-

~
oﬁr Efe” ﬁﬁto"i‘éal" dé"v;;el’:o’bﬁeht of concept y. *
- 1 . Iy — &

o

- If it is und‘erst::o'd. ‘that (1) repor;i;?\ncludea' many moz:les of dis-.'“
.. oy . .
course, fro_q low level composin‘g, i.e., lzstmg; to high- 'level composing,

i e.; analﬁmg and mtheszzxng and (2)- more prec1se gurdé words” (e.g.

list, drscuss, show causes aind effeqts) can give students a clearer under- -

.A l:l . - . [] P -

) standing'-. of what I:hey'a're ;to do, the mathematics teachers probrem is to

~ * - [

keep students from cogym’ﬁ drrectly from encyclopedras, or othe;r secon-
~ o . -
dary/tertiary sources. Since undét such cl.rcumstances Qﬂ.) students are

not in all p,robabl.h.t:y learn;.ng any, content aLd (2) they nght as well

xe¥ox the source, hand‘ it .\in, or read from it. Both r:ias tery 6F cbnteni
&

and 2cquisition of wn.l:mg sL‘:.ll would be best served if the ‘ass Lgn-

L)
- L] ",
» A ». »

ment yere made in such a.way as to precludée copying. Here.' aorews,pme

- ¢

methods for ensuring original writing:. . ~ - g '_ .

w
3

-

:

\

-

n= 14
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Tha,m2chematics teachar mighes--

-

- r # -. ~ = -
32se the assignment on more thad ome soufce so the student
= - — : = .

; ‘ will have' to ascimilatce the materipl, _. : -
. . . E . "
. = 2. Coatrol the sourcés,that is, limit the reférences to only &°
3 : .
, few sources thet evety student has access to; even xerox the ..
. . - \ | ] . f
- sources for the entire class. ) . ¢

‘3. .Conduct .brief paraphrasing exercises in class in which students
L o T . . . -

' * Synthesize’ two

=z

sentences relating identical or similar conteat
LI e »

* L i

- -~ " intd ong original sentence. . . ' - ' )
"c . ) - , * ' . . ) ’
- - , - .
A ) Conclusion ¢ ‘
L . “ L O . 3
C . - . . : ) . ) ‘,
) The purpose of this”article has not been to defend writing as part
) - . . * . ' ) Lo - ]
' of. the mathematics clrriculum. However,' the author has noted that some- ‘ *

[
_@@theqatlcs'teachgrs and some mathematics textbooks assign writing as an

-
-

- extepsion gf classwork., 'If wriﬁiﬁg is ‘assigned, it might also well be S

" #

taught. Several teaching stpbtegies that are not time-consuming.would .

. . . " . .t .
I Y insyr®e higher quality writing and, thus, more effective learning? .’
, . * .

g 1. Make the student ;warg of the fype of reading, thinking’, and

writing che topic démands.: s . N .
. T . Y.a . '
" * ‘f *
- + 2., 1If possible give students model paragraphs, diaggammed, to

. &

- : show how idea2s relate’ in, for instance, biography, -history, * K

* *
. A and exposition. -
~ . | a

3. Encourage studénts to ‘engage in original writiog by (a) basing no

K

. " . R -
L ] the assignment on more tﬁan one sourcéﬂ'tb)_%gntrolling the.

g : “Source, (c) conducting p2raphrasing exercises in cleass. .

. * -
1 .

. . .
-

s Q . .

B ‘ T g B 4 . . . g
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