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Mathematics generally has the reputation of having a precision that no other subject has,
and no doubt at higher levelsthat is true. However, when we look closely at some of the words
and phrases used in mathematics at school level, we might wonder whether that reputation is
entirely justified, and | should like to draw attention to some of the words that can giverise to
difficulties for various reasons. As teachers, we need to be aware of, and sensitive to, the way
we need and use language to convey our meaning. Possibly we are not always as clear as we
think.

Mathematicians might liketo think that their particul ar languageisafunction by virtue of thefact
that there is a one-to-one mapping between the words they use and the meanings of those of those
words. A brief reflectionwill dispel that notion. Think of square, cube, base, direct, inverse, tangent,
and aword such as conjugate has eleven different uses, though several of them are applicable only
in mathematics beyond school level.

Starting with the basics, aslong ago asin thetime of Euclid (¢.300 BC) it wasrealised that you
haveto start somewhere when you are defining terms. Words like point, line, plane and equally
likely areimpossible to define without getting into acircular argument. Most writers accept thisby
classing them as'basic elements, ‘common notions, ‘undefined primitive concepts and similar phrases
or, more formally by declaring axioms or posltulates at the outset, which do not require to be
proved.

Thereare various waysin which confusion can arise. Oneiswhere we have different wordsfor
what seem to be similar things. Another iswhere two or more words are needed to differentiate
between thingswhich are different in themselves, but which areapart of the same general topic. Yet
another iswhere oneword has different uses.

A pupil isgivenasmall test. On apiece of paper arelisted thewordsquadrilateral, parallelogram,
rhombus, rectangle, square. Therequirement isto draw adiagram that illustrates each of thewords.
Thereisone mark for each correct drawing. Alongside each word the pupil draws a square. What
marksdo you award?Itisnot difficulat to justify full marksbeing given, but isthat really what we had
inmind? See Appendix | for anillustration of thedifficulties.

Some pairs of wordswhich many pupilscertainly have difficulty in distinguishing between are:

capacity & volume complementary & supplementary congruent & similar
bar chart & histogram necessary & sufficient probability & odds
possible & probable sector & segment recursion & iteration
discrete & continuous interpolation & extrapolation explicit & implicit
row & column dependent & independent sequence & series
converge & diverge deduction & induction convex & concave

and thereisawaysthat famoustrio - mean, median, mode.

Thisisnothing to dowith any ambiguity in definition, but becausethey refer to related conceptsor
objectswhich are connected in some way, and confusion arises over which word appliesto which
thing.
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Thereare aso wordswhich we useintwo different sense, usually leaving the context to makethe
distinction. For example, when we say circle do we mean the shape given by thelinearoundit, or the
space contained within that line, and that appliesto every shapein both 2-D and 3-D. Werely upon
the context to inform us. Radius isanother example. In that case, we might mean thelineitself (asin
‘draw aradius’) or thelength of that line (asin‘find theradiusof ). Thelatter of course should say
‘find thelength of theradiusof’ but often doesn't.

Thewidespread teaching of probability incomparatively recent timeshasgivenriseto the overloading
of theword event. Thedictionariesgivetwo principal meaningsfor event aseither ahappening (e.g.
throwing adie), or theresult of that happening (e.g. getting asix). Unfortunately many writers seemto
usetheword in both sensesand while, usually, it isreasonably clear whichiswhich, it seemsagreat
pity that the same word should be doing doubl e duty within the same context. If event wererestricted
inuseto itsfirst meaning (= ahappening), then the second meaning (= aresult) would be dealt with
by using only the word outcome.

Why isit that (traditionally) 2-dimensional shapes have sides and 3-dimensional shapes have
edges? It isausage | have never been happy with. In the Longman's Mathematics Handbook we
read: 'edge. .. Oftenused. . . unwisely for the side of apolygon’, but thewriter does not say why
itisunwise. Thereare conflicts. Pick up asheet of A4 paper. What shapeisit? How many sidesdoes
that shape have? How many sides doesthe sheet of paper have? How many edges does the sheet of
paper have? Then write a description of how to make aMobius strip and go on to write about its
propertiesinrelation to the original strip of paper from which it was made - doesthere appear to be
any confusion? Making anet produces a 2-dimensional shape having sideswhich canbefolded up to
make a 3-dimensional model having edges, so 2 sides = 1 edge. But what about all those extra
edges which the model has (arising from the the fold-lines) and which were not present in the net?
And our model now has sides - we might wish to call them faces but many pupils see them as sides
inthereal world. At least if wework with topological graphswe have the consistent faces, vertices
and edges. The use by some writers of regions, nodes and arcs may help theimagery (inrelating to
networks), but they alwayshaveto explain the equivalence of thosewordswhenrelating 3-dimensional
models, Schlegel diagramsand Euler'slaw.

Do you ever usetheword oblong? Though it appearsto berarely, if ever, used in mathematics,
over many years| have never yet met apupil who did not know what it meant when asked, but who
neverthelessreferred to it asarectanglein the classroom. Closer questioning revealsthat, to the
majority, these two words are seen as being identical in meaning. The more general nature of a
rectangleisrarely known. Given asheet of drawings of various shapes and asked to put a tick in
each rectangle there are not many pupilswho will put atick in the square. | wonder too about the
writer who gavetheinstruction, "Take arectangle of paper which longer thanitiswide. ... Why
could he not use the word oblong? It is a matter of record that oblong has been in the English
language for aslong asrectangle. L et us bring oblong back into use and save rectanglefor when
wereally do mean either oblong or square.

Itisinteresting tolook at changesin language also. These do not usually lead to any confusion, but
do show that we are not dealing with astandard (static) language, but that it isdeveloping all thetime.
First achangethat isnow complete. Thelinguistically correct namefor apolygon having nine edges
isan enneagon (Greek prefix and stem), but who uses that nowadays? Universal usage has replaced
it with nonagon (Latin prefix and Greek stem). Does it matter? Not so many years ago it was
common to see thelatter word used in books, but with a mention that the former word was more
correct, but it has been along time since | have seen anoteto that effect.
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A changethat iscurrently taking placeisin the description of numberswhich make shapes. What
awaysused to be known astriangular numbersare now more often referred to astriangle numbers.
Thisseemsto make sense. So, following on from that, should we not use polygon numbers asthe
general term and pentagon-, hexagon- etc. numbersfor the specific types?

Plurals provide agood example of changesthat can be observed. It isnot difficult to find two
different formsin current use. The most recent case | have noted is formulae and formulas. The
Englishway of forming pluralsisslowly gaining ground but how far can or will it go?1 find | can
accept (and use without faltering) polyhedrons, formulas, trapeziums, rhombuses, apexes,
hyperbolas, parabolas, but draw back from matrixes, radiuses, vertexes, locuses, and am ambivalent
about the plurals of maximum, minimum, helix - depending upon my audience. | suppose that
almost sixty years of usage hasingrained certain practicesinmeand | cannot shrug them off that
easily. And have you noticed that whereas books have indexes, mathematics hasindices?

Thebattle over data seemsto beamost over. Itisnow increasingly treated asasingular collective
noun, giving usthe dataisrather than the awkward sounding the data are. Thelatter still hasause
when it isdesired to emphasise the fact that the group is actually made up of several separate pieces
of information. Asfor dice, | have yet to meet a pupil who readily usesthe singular die and have
cometo accept 1 diceand 2 dice (after all we have agood precedent in sheep), but draw theline at
2 dices!

Another problem with thelanguage of mathematicsisthat it sometimes seemsto be unnecessarily
complicated when compared with ordinary everday language. For instance, pyramid means one
thing only to most peopl e, and isequated with those found in Egypt. However, for sound mathematical
reasons we find it necessary to describe such things asright, square-based pyramids though, at
school level, werarely mean any other sort. Cylindersand cones are treated similarly. Necessary
yes, but we should remain aware of the strain thiscan impose upon the reading and understanding of
many. At least cubes and spheres are unambiguous.

Tofinish off, afew for you think about.

» How many uses or meanings can you find for the words sum, order, net, base,
vertex and square?

* Why doesevery 2-dimensional shape have aperimeter except for thecircle
and dllipsewhich haveacircumference, and would it be of benefit to standardise?

» Canyou use (or explain) the words: length, breadth, width, height, depth,
thicknesswithout any ambiguity?

» What do we mean by each of these: number, digit, numeral and figure?

» What exactly is the difference between curve, line, straight line and line
segment?

 Just what do pupilsunderstand by invariably?

Frank Tapson isthe author of the Oxford Mathematics Study Dictionary.
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The Language of Mathematics ~ Appendix |

The classification of quadrilateralsisamathematical topic that isoften written about. Usually the
writersshow different waysof doingit, illustrating their system by using either a‘tree’ approach or a
Venn diagram. Most seem to concludethat any systemis‘ unsatisfactory’ in someway or other and,
often, produce anew namefor ashapein order to regularise the system. Thismight give someidea
of why pupilscan have difficultiesat timesin trying to understand what we aredriving at. Looking at
thedefinitionsin nearly all mgjor dictionariesand we seethat:

asquareisarhombusisaparallelogram isatrapeziumisaquadrilateral (isapolygon).

Thismap isoneway of showing

the devel opment.
guadrilateral
(irregular)
having 1 pair having 2 pairs of equal
of parallel edges adjacent edgelengths
having
les pgr%llnlel
isosce or
trapezium < edges <[ trapezium arrowhead
Iength
having 2 pairs of having all edge
parallel edges lengthsequal
havmg
having all edge
rhomb0|d ( dlfferent (%arallelograr/ lengths equal
Iengths
having 1 vertex having 1 vertex having 1 vertex
right-angled** right-angled** right-angled**
having
two having all edge
oblong (dlfeféegr(;nt( rectangle > lengthsequal » [square
lengths

*rhomboid* isan old name. Unfortunately itisaso used, in crystalography, asan dternative
namefor arhombohedron.

Seehow theinsertion of theword *only’ in some places, would change mattersgresatly.

A good classroom exerciseisto changethe aboveinto aVenn diagram.

** The expression ‘ having 1 vertex right-angled’ isminima - it followsal of them must be.
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