The
Mathematical Gazette

A JOURNAL OF THE MATHEMATICAL ASSOCIATION

Vol. 98 November 2014 No. 543

Peter Ransom
MA President 2013-2014

© The Mathematical Association



The Mathematical Gazette November 2014

Triumphs and Tribulations in Teaching
PETER RANSOM

Good morning and thank you for comingto listen to my Presidential
Address. You havebeenlisteningto Meat Loaf's Bat out of Hell and for
thoseof you who areusedto seeingmein variouscostumed apologisefor
not appearingas Batman on a Batbike, but | know my limits (like

1 n
lim (1 + —) _ o)
n—s oo n

Theillustration on the front coverof the Gazettes a bit of a turkey. It
comesfrom anold mathematicexercisebook by Henry Smith who started
it in 1843andappeargust beforehe doessomeexampleson the singlerule
of threedirectin vulgar fractions. | wonderhow long it took him to doit,
but there has surely beensomeimplicit mathematicslonein managingto
get the wording arrangedfairly equally arounda circle! The rest of the
exercisebook is very neatly presentedand illustrated, thoughwithout any
indicationthatthe work hasbeenmarkedin a summativeor formativeway.
Hence it would not meet today's standards.

It has beena great privilege and a delightful pleasureto serve The
Mathematical Associationand the mathematicalcommunity as President
over the pastyear. | am the 102nd President:the first one to usethree
differentdigits. Thisinspiredmeto give you a simplestarterin the form of
two Kenkenpuzzles(l like thetitle becausdenis my brotherandheis one
of my inspirationsfor a while he hadhis own leaguetableof schoolsin the
north west as he trained as an electrical engineerand did somework on
securitysystems. His leaguetable was basedon how he was greetedat a
school:whetherhe wasofferedrefreshmentandtreatedasa memberof the
humanraceor asaninferior species.)A Kenkenpuzzleis basicallya Latin
squarewhere,in this case gachrow andcolumncontainsthe digits 0, 1 and
2 and the cells in the black borders give the result shown using that
operation.

2+ 3+ 2+ I+

3+ 1+ 0x 4x

FIGURE 1: Two puzzles based on 1, 0, and 2

Now thoseof you who havecomeexpectingme to talk for the whole
sessionwhile you listen (or doze)will be sorely disappointed. After 30+
yearsof teachingin statesecondaryschoolsl realisethattalking for anhour
is a recipefor disasterso | will be inviting you to do some(mathematical)
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work at various points.

Your first bit is ratherpointless. In early April thefirst numberquestion
appearedn Pointlessthe TV showwherecontestantbaveto find the least
popular answer. These were the statements(plus answers)and the
contestantfiadto correctly provide the answerthat they thoughtwould be
the least well-known:

Number of degrees in a circle 360
Number of minutes in a FIFA football match without added or extra time 90
Number of shillings in a pre-decimal sterling pound 20
Number of bones in the normal adult body 206
Number of millilitres in a litre 1000
Number of pairs of chromosomes in a human body cell 23
Number of seconds in an hour 3600

Now, how many of the 100 audiencemembersdo you think got the
mathematical questions correct? Here are the results in order of popularity:

Number of degrees in a circle 85
Number of minutes in a FIFA football match without added or extra time 74
Number of millilitres in a litre 73
Number of shillings in a pre-decimal sterling pound 44
Number of seconds in an hour 42
Number of pairs of chromosomes in a human body cell 13
Number of bones in the normal adult body 6

Not quite asscientificas TIMSS or PISA, but at leastit showsthatthereis
some recall of mathematical facts.

| startedteachingin Septembefl977 after doing my PGCEunderMike

Corneliusat DurhamUniversity andit is goodto seesomeother protégées

of his herein the audience. Doing the PGCEmeantit postponednakinga

decisionon how | would makea living for ayearandalsomeantl would be
doing the coursewith my new wife Janetas she decidedto teachFrench

(and Italian and Latin). Little did she know that mathematicswas my

mistress! The mathematicalvorld owesher a greatdebtas shehasmade

many sacrificesto allow me the time to spendon mathematics.Now | do
somepart-timework on the PGCE courseat Bath SpaUniversity amongst
otherwork andit is fascinatingto seehow things have changedover the
years, some for better, some for worse.

Here are three things that bring joy to my heart.

1. Seeingthe enthusiasnof peoplenew to teaching:they are willing to
trial methodsnew to them and have boundlessenergy. | have seen
some mathematics departments invigorated by their infectious
enthusiasm. They spendtime planning thoughtful lessonsthat show
differentiation,Assessmenfior Learning(AfL) andtheyreflecton their
lessons and are always looking for evidence of pupil progress.
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2. Talking with mentorsand staff whoseclassesare beingtaken. These
arejust someof the teachersvho ‘go the extramile’. We area caring
professiorandl haveseenstudenteacherglourish undertheir mentor's
guidance. A friendly arm roundthe shouldersggoesa long way to help
when a lesson has not gone exactly as planned!

3. Seeinghow positive teacherscan be: | reckonthat if | pouredevery
teacher'glassinto a giantcontainerit would bewell morethanhalf full
(and perhaps even overflowing).

But that is enoughtalk: let us now do some more mathematicsand
developyour mentalgeometry. | haveto thankLord Winstonfor his input
yesterdayand he mentionedneural connectionsand synapseswhich is
relevantto what will happenin your brains when you try this activity.
Mental geometry is a neglectedpart of all school mathematics. To
encouragepupils to developtheir mentalgeometricalskills I showthema
simplefigure basedon a5 by 5 squarearrayof dots,drawnlargeenoughfor
the whole classto see. This is thengiven a half turn so that the classnow
seeshe backof the board. Theythenhaveto draw exactlywhat| cansee.
Studentdraw the resulton a pieceof dotty paper. After they havedrawn
their attempt, | turn round so that they can see the result.

Initial successwith this task is rare — as some of you will have
experienced! However repeatingthis every half term or so soon sees
increasingsuccesswith mental geometryand studentsneedto appreciate
thatsincewe live in a 3D world thingscanappeardifferently dependingon
our viewpoint. The repetitionstrengthenshe synapsesndhencemakesit
easier to visualise the end result.
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FIGURE 2: Bluff your way in Teaching
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Now let us consider(C)PD on how it hasdevelopecdbverthe yearsand
the partsplayedby our organisations.Whenl startedteachingat Houghton-
le-Springin the Boroughof Sunderland was given a group of 11 lower
sixth pupilsto takethroughSMP A level Mathematics.On 25th May 1979
whenthey left they gaveme the book ‘Bluff your way in Teaching’. Most
of the adviceit containsis as good today as it was when this copy was
printed in 1974 - 40 years ago.

FIGURE 3: David Murray presenting to Peter Ransom in 1979

‘New andrevolutionaryteachingmethodsare constantlybeing thrown
up. Not often by teacherswho are far too busyin the classroomput by
otherswho seetheir ratingsin the educationalkchartsslipping and needto
claim the public eye. Thesemethodsnormally havebut a brief life andare
seldomadoptedn depth,sodon'tbotherwith lengthycourseof instruction.
However,it is aswell to know what they are all about- the elementsare
quickly assimilatedalong with the relevantvocabulary. Used while the
method is enjoying its brief vogue, it gives a pleasing up-to-date
impression.’

My head of mathematics,Steve Feather,encouragedme to go on
coursesand in my first year | attendedone by David Burghes on
MathematicalModelling and learntabouthow JamesBerry, the Victorian
hangmanmodelledthe drop neededto breakthe neck and not strangleor
decapitate the condemned.
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James Berry,
EXECUTIONER.

N, BLTON PLAEE,
BRAGFORD, TORKS
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FIGURE 4: James Berry and his calling card

This inspiredmeto producea modelgallowswhich | usedfor anumber
of years,thoughl havenot usedthis with classedor quite a while. | have
broughtit alongtodayto demonstrateo you the effect of a drop too long
and one too short. JamesBarr, M.D., reckonedthat the weight of the
criminal multiplied by the length of the drop should rangefrom 1120 to
1260 foot poundsto dislocatethe cervical vertebraebetweenthe atlasand
the axis (first and second vertebrae).

How does this fit with Berry's revised model below?

SCALE SHOWING THE STRIKING FORCE OF FALLING BODIES
AT DIFFERENT DISTANCES.
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FIGURE 5: Table giving the strike force for a given mass and drop in imperial units

| found all the examplesvery interestinganddecidedthatthesecasestudies
would always be included in what | taught.

The following year| did a courseled by Hugh Neill on teachingSMP
FurtherMathematicsas| wasdueto teachthat the year after. This wasa
coupleof hoursafterschooleveryfortnight andthathelpedme considerably
in understanding what | was expected to teach.
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In January 1980 | joined both The Mathematical Association and
Associationof Teachersof Mathematicsand startedattendingmeetingsof
the North EastBranchof The MathematicalAssociationeverymonth(atthe
time therewasno ATM branchin the area). Sincetherewasllittle or no
school-basedPD teachersgot it where they could and the association
seemedo flourish. If you havenot beento a branchmeetingthengo along
and experiencethem - it is mathematics-specificCPD just as is
recommended in the Ofstéthderstanding the Scoreport.

« Key findings: In the more effective schools, collaboration
between staff supportedtheir professionaldevelopmentbut,
generally, opportunitiesfor teachersto improve their subject
knowledge and subject-specific pedagogy were infrequent.

« Schoolsshould:providewell-targetedprofessionablevelopment
in mathematics, particularly to improve teachers'subject-
specific pedagogyand the subjectknowledgeof non-specialist
teachers of mathematics.

Show this report to the senior leadershipin your school and fight for
mathematics-specifi€€PD, not the generic mishmashthat is sometimes
servedup basedon recentfadsthat do not necessaril\havesoundscientific
researchto backit. CPD is the oxygenthat keepsmathematicgeaching
alive andthe recent(November2013) ACME reportEmpoweringteachers:
successfor learners makesfar-reachingrecommendations.| hope that
senior leaders read this document and act on it. At the London
MathematicalSociety | have beenworking on a new grants schemeto
provide small grantsto help mathematicéeachersattendCPD andfor non-
commercialconcernsto set up some CPD themselves- this should be
available at some point this year. Keep a look-out at
http://www.Ims.ac.uk/grants/small-grants-education

Engagingyour audiences essential. Sometimest is very hardto find
out what makespupils ‘tick’ (or cross!). One pupil of minein the late 80s
didn't seeminterestedn mathematicat all: he knew what he wasgoing to
do at 16 when he left schooland was already probably making as much
moneyas| wasatthetime. His interestwasin tractors. He would buy old
tractorsat auction,fix themup thensell themon, alwayskeepingsomefor
himselfashewould usethemto do somelargescalegardeningor peoplein
the vicinity. Oncel found this out there were alwaysone or two tractor
orientedquestionscircumferenceof tractorwheels,capacityof odd-shaped
dieseltanks,how long to plougha field etc. More recentlyone pupil who
rarely settledcameon boardwhenl appearedn 1940sRAF uniform anddid
somework on the geometryof the Dambusters. He was interestedn the
badgeson the uniform, the medal ribbons and the mathematicsve were
doing ashe wasin the ATC and had donesomesimilar work on bearings
there. | have done many lessonsand masterclasses period costume—
linking in the mathematicswith history and how it is used makes
connections for some (most? all?) pupils on why we study mathematics.
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| haveoften hadcommentsrom teacheron how is it possibleto pack
such activities into an over-crowdedschemeof work. | have no magic
formula for this — it just seemsto work and | have written some papers
abouttheseepisodes. | believethat by providing a rich environmentfor
mathematicst makesit easierfor pupils to remembeiso whenit comesto
book-workthey needlesstime there. | haveno concreteevidencefor this
but I do know that the resultsin mathematicawvhere| taughtwere very
rarely queried and were always on an upward trend.

e 1999 Cross-curricularwork involving mathematicsusing hand-held
technology

e 2001 ICT and Mathematics: a guide to learning and teaching
mathematics 11-19

» 2002 John Blagrave (sundials with software)

» 2003 Developing Geometrical Reasoningin the SecondarySchool
(joint paper)

e 2008 Working with Gifted and Talented learners

e 2011 A cross-curricularapproachusing history in the mathematics
classroom with students aged 11-16

e 2012Cross-curriculalSTEM work with 11-18yearold studentsusing
hand-held technology

FIGURE 6: Some research papers by the author
Pupilslike makingthingsandtakingthemhometo showparents. It is
not oftenthatwe do this in mathematicsbut oneitem that pupils makewith
meis a setof proportionaldividers. Thesearefairly simpleto makeandthe
mathematicsbehind them combinesboth geometry and ratio. A full
description appears BYMmetryplus0 Spring 2013.

FIGURE 7: Proportional dividers in metal and card

This old mathematicainstrumentwould have beenpart and parcel of
the toolkit of an architect,engineeror artist and they were also part of a
mathematicainstrumentset. | evenhave a suspicionthat it may not be
bannedfrom usein public examinations! Pupils experiencesuccessin
makingthis asthe centralscaleis not harmedwhenthe cardis cut out, so
providedthe paperfasteneris carefully inserted,it works remarkablywell
when enlarging lines.

Technology- loveit or loatheit, it is hereto stay. Usedwell it canbea
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boonto teachingandlearning. My first usewasan LED di(c)e my brother
madefor me — | amstill not surewhy | usedit when! could usereal dice:
perhapst wasbecausét wasnoiseless.Thentherewasthe PET. | hateto
think how many hours | spenttrying to programthe machineand save
programson magnetictape. This wasfollowed by the ZX81 for which my
brothermadesomethingthat couldlink it up to a largeblack andwhite TV
in my room — the electronicdfitted inside a tobaccotin (I smokeda pipe at
thetime, so therewere alwaysplenty of emptytins for storage). Sincethe
90s| stuckwith TexasInstrumentgyraphingcalculatorsand then switched
to usingtheir hand-heldwirelesstechnologyasthis helpedgreatlywith AfL
as | could see what everyone was doing and how the lesson was proceeding.
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FIGURE 8: Screenshots from a lesson on reflection

The picture abovecomesfrom a sessionon exploring reflection with
PGCEstudentsat CanterburyChrist ChurchUniversity this year. Theyhad
no previousexperienceof this technologyyet found they could managehe
menu systemvery quickly. | havefound that when working with pupils
they copewith the technologyfar more quickly thantheir teachersmagine
and are motivated by opportunities that allow them to be creative.

But why arewe using (or not using)all this technology“.ast yearthe
TimesEducationalSupplementan an issueon the use of technologyand
here are two questions that make me think.

Will spendinga fortune alter the nature of learning? Will we as
teachers be made redundant?

In my opiniontheanswetrto bothof theseis NO! Learningis adialogue
that technologycan aid, but not replace. It is not a substitutefor good
teachingand! hopethatyouwill continueto useyour judgemenon the best
way to teachyour students. | have usedtechnologywhen| felt it was
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appropriateand addedsomethingto the teachingand/orlearning of those
concerned. Reflectingon your lessonsis a major part of improving one's
work.

The MA andATM havegiven me hundredf ideasthroughouthe past
four decades from twilight sessions, one-day conferences, annual
conferencesndcorrespondenceith mathematiciansvertheglobe. | have
attendedan ICME every four yearssince 1988 and recommendhat every
mathematicdeachershould participatein an annualconferencesvery two
yearsandat leastone ICME everydecade.You getevenmoreout of these
conferencesf you do a session! Ask for financial help with these:annual
conferencesake placeduring vacationtime so thereshouldbe no demand
on coverfor your schoolandyou will be usingthe benefitswith your pupils
so schoolsshouldbe payingfor this — afterall you aregiving up your time.
With the grants scheme mentioned earlier you should not be out of pocket!

Tribulations — changingcurriculum and Ofsted come immediatelyto
mind. We have seenmany consultationsover the pastfew yearsand the
numberof hoursspenton thesemustbe incredible. Hopefully we will see
an improved curriculum emergeand some excellentimpartial advice to
accompanyit. It might not be to everyindividual's choice,but whentwo
peopleareinvolved in discussiorthereare at leastthreedifferent opinions
(sotheysay). | amawareof Tony Gardiner'svork in producing‘Teaching
Mathematicsat Secondary.evel’ thatshouldappeaisoononthe De Morgan
Gazette:

http://education.Ims.ac.uk/the-journal/

This hasgrown out of work from Tony and has many contributionsfrom
others. It is not a manualon how to teach,but clarifies certain crucial
featuresof elementarymathematicsand how it is learnt. All school
mathematicslepartmentshouldbearthis documenin mind whenchoosing
their approach,thinking about long-term objectives and reflecting on
observedoutcomes. | haveno reservationsn recommendinghis to every
mathematics teacher.

It will beinterestingto seewhat emergeswith the new GCSEs. It is
always a tribulation when examinationschangeas schools have fewer
resourcesnitially thoughmathematicstself doesnot change. My adviceis
to continuewhat you do well — teachenthusiasticallyand your pupils will
do their best.

| have seen many pupils triumph with successesn the UKMT
challenges. Thesemathematicathallengegget pupils thinking abouttheir
mathematicsand applyingit. Thereare individual and teameventsand |
have beeninvolved for many yearsright from the start when the MA
decidedto do its own nationalmathematicshallengesatherthan usethe
Americanone. Basedat the University of Birminghamthesetook off and
then the UKMT was formed. | would love to seethe day when GCSE
guestionsbecomemore like thesechallengequestions. It neverceasego
amazemethatour examinatiorsystemis still anindividual eventwith no IT

© The Mathematical Association



The Mathematical Gazette November 2014

allowed. We arestill rootedin the 19th centuryasfar asexaminationgjo.
No workforce operatesn suchaway. Mathematiciansisetechnologyand
communicatewith eachother to solve problems. Peoplework in teams
ratherthanasindividualssowhy arewe testingpupilsin suchanalienway?
Perhapst is no wonderthat industry decriesthe skills with which pupils
leave schoolsas so much importanceis placedon examinationsuccess.
Hence the STEM agenda is so very important.

| would like to seemore teachergaking risks with their teaching:try
somethingnew, somethingthat interestsyou. Do some research,write
articles for our journals letting us know what you find. Now, a final
experimentwith alargeaudience. This bottle of wine will go to the person
who selectghelowestpositiveintegerthatnobodyelsechooses.Makeyour
decision,write it down and showit to someonenearbyso that thereis no
cheating! (It was won by the number 4.)

To sumup: it hasbeena very toughfew yearsfor teachers- we have
seenpeopleleavethe professiorbut therearestill peoplewantingto become
mathematicsteachers. Unfortunately it will be a long time before the
estimatedb,500shortfallis madegood. In the pastfew yearsl haveworked
with many PGCE studentsNQTs (throughthe Prince'sTeachinglnstitute)
and more experiencedteachers. | believe the future of mathematical
educationin the UK is safein the handsof theseenthusiastiexperts. It is
fantasticto be herewith so manypeoplesharingtheir experiencegrom all
our associationsprganisationsand learnedsocieties. | look forward to
speakingwith many of you during this congress. Thankyou for your time
this morning in listening to me. May the MA be with you.

By the way, in caseyou werewonderinghow fast a bat out of hell is,
noctule bats fly at about 30 mph (50kph).

PETER RANSOM

School of Education, Bath Spa University BA2 9BN
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