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ABSTRACT 

Botanic Gardens provide a rich and unique resource for education, and can 
play a much needed role in aiding teachers develop exciting and innovative curricu- 
lum work for schoolchildren. In order to spread environmental messages to children, 
it is 88 well to show the versatility and diversity of plant based activities across as 
many school topics as possible. 

Demonstrating Mathematical principles is an area that is often Viewed with 
trepidation by teachers, but by using plants and Botanic Gardens as a focus, such 
themes as symmetry, number work, estimation, shape and space, data handling and 
algebra can be delivered in a more "user friendly" fashion. The bonus is that an 
environmental message is delivered at the same time. 

This workshop explores the themes in mathematics that can be covered using 
Botanic Gardens and their plant collections. 

RESUMEN 

Los jardines bot&nicos proporcionan un recurso rico y Unico para la educacibn. 
y puede jugar un papel muy necesario en la ayuda a 10s profesores desarrollando 
trabajos curriculares excitantes e innovadores para 10s escolares. Con el fin de 
dfundir ideas ambientalistas entre 10s nifios, es muy positivo mostrar la versatilidad 
y diversidad de las plantas basandose en tantas actividades como sea posible, al 
igual que en muchas materia escolares. 

La dernoshaci6n de principios matemYcos es un area a menudo vista con 
m o r  por 10s profesores. per0 mediante el us0 de las plantas y 10s jardines bot8ni- 
cos como enfoque, temas tales como ia simetrla, c~lculo num&ico, estimacidn, 
forma y espacio, toma de datos y Blgebra pueden ser desarrollados de un modo 
mas mafable para el usuario.. La ventaja es que un mensaje ambiental es enviado 
al mismo tiempo. 

Este taller explora 10s temas matematicos que pueden abarcarse usando 10s 
jardines boanicos y sus colecciones de plantas. 
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INTRODUCTION 

Botanic Gardens are increasingly 
aware of their role as educators of 
schoolchilren and educationalists and 
many now provide a range of topics, 
focussing on plants, to enhance school 
programmes. In Britain, where teachers 
are under pressure to deliver curriculum 
targets, there is a real need to justify 
every trip out of shoo1 and programmes 
offered at Botanic Gardens are coming 
under scrutiny to see if they meet the 
needs ofschools! ORering programmes 
that incorporate Mathematics is a sure 
way to endear the Botanic Garden to 
the teaching fratemii (or sororii!) Mat- 
hematica at primary and lower secon- 
dary levels is often a curriculum area 
that can cause problems for non 
speddist teachers. Such teachers are 
occasionally ill at ease with the mathe- 
matical concepts they have to explain, 
and the result is that both teachers and 
students suffer in the learning process. 
Plants can be used BS a focus to deliver 
many mathematical concepts, and of- 
ten provide a more user -friendly re- 
source for mathematics. Even teachers 
who are extremely conversant with the 
delivery of this subject can find that 
using plants provides a new and excit- 
ing approach to Mathematics! And 
what do the Botanic Gardens get out of 
the exercise? Information about the 
plants, their uses and the work of the 
gardens themselves can be packaged 
into the teaching resource, ensuring 
that another outlet is tapped into to deli 
ver vital environmental messages. 

USING PLANT FORM AND 
FUNCTION 

There are numerous ways of using 
plants as a teaching resource for ma- 
thematics. Several areas within the BrL 
tish National Curriculum relate to pat- 
tern and symmetry and plants show a 
wonderful dhrersity of rotationally 
symmetrical and bi-laterally symmetrical 
forms, amongst many others! Botanic 
Gardens have an immense wealth of 
such shapes to draw on as examples, 
and often stimulate skills in children for 
spotting similar symmettical shapes in 
their surroundings. Children will natu- 
rally absorb the fact that the plant king- 
dom is extremely diverse at the same 
time, information that will enhance their 
science studies Symmetry and pattern 
can be noted in flowers, hub, seeds, 
leaves and stems, as well as in overall 
growth patterns: Botanic Gardens can 
therefore provide a rich resource to 
work with even in "seasonar' regions. 

The principles of Taxonomy are 
also rooted in Mathematics. Plant 
c l d c a t i o n  is based on the number 
and arrangement of flowering and frui- 
ting parts of the plant, on whether the 
leaves are arranged alternately, are o p  
posaS, are spiralled or are whorled and 
on whether plant parts are present or 
absent All taxonomists playthe"num- 
bets game" to identify their plant! It can 
be so much fun to play Sherlock HOC 
me8 and track down your plant by 
counting numbers of flower parts, or 
examining their arrangement! Children 
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"Fdargements" seen in rows of Aeo- 
niums in the nursery of Jardin Bothico 
Canario *Viua y aavijw 

at Kew beoome taxonomists at the age 
of 7 or 8, and revel in the Latin name6 
at the same time! If children can pro- 
nounce Tyrmnosewus they can cer- 
tainly manaw Monocotyledon; its the 
adults that have the problem! As chC 
dren look to see iftheir plants have their 
f l m g  13ew$ in 3% (monocottyedons) 
or in 4s' /Ss (dicotyledons), they also 
take on bard the name and function of 
the parts they are looking at; thii in5 
tantry builds links to the science cur- 
riculum. 

Children can also be asked to pre- 
senttheir information on aspects of the 
plants in a variety of ways. This allows 
teachers to develop such skills as table 

or graph production; in some instances 
the development of skills in Information 
Technology will be even more appro- 
priate. 

Certain games are also very suitable 
for developing number skills. An envi- 
ronmental game on how pollution is 
passed down through food chains in- 
vohres chiidren taking on the role of de- 
mentswithin a selected food chah; the 
starting point is with mine- etc in the 
soil and soil water, some of which may 
be polluted. Them "pollute8 and 
"nonpdluted' resources are represen- 
ted by wbured paper &kern for pollu- 
ted water or minerals which are "taken 
up" and white paper dckers for non- 
polluted materials which are 'taken up". 
The number of chiidren at each stage 
of the chain is important; children start 
to understand the "pyramid of nun+ 
bers" effect in food webs and chains. 
For example teachers could select chl- 
dren to role play: 20 ptants. 8 herbi- 
vores, 3 crmmivores, 1 top carnivore etc. 
The number of pieces of paper repre- 
senting polluted and non-polluted 
"food' that is "taken up" (ie colfectd I 
eaten ) through each part of the fbod 
chain can be counted and monitored 
as if is passed on from group to group. 
There are several oppportunilies for 
mathematics to be used here, but in an 
enjoyable way ... and the environmental 
messages are getting passed on as 
well! 

One particulani exdting way to d e w  
lop several mathematical themes is to 
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incorporate them into a "Mathematics 
Trail" for your garden. This idea, first 
developed at Kew by Dr. Mary Harris of 
London University, provides a fun way 
for children, and also adults, to "disco- 
vet' the plants and mathematjcs at the 
same bme Dr Harris developed an in- 

novative trail around the Princess of 
Wdes Conservatory, Kew, using dver- 
sity of plant form and plant symmetry 
found throughout the glasshouse; you 
could however also use the pattern and 
symmeby of landmarks or buildings well 
known on your site to excellent effect. 

Some simple transformations 

translation: 
a sliding without turning 

enlargement: 
from a centre 

reflection: 
about an axis 

rotatlon: 
about a fixed point 

D 

a 
0 

A 
Symmetry in M a t h d m  is the ability of a shape to fit it8 own Outline in more than 
one way and can be seen for example in the following ways: (see diagram and notes) 

The workshop session participents at Palmas Mathematics Trail'. Several 
came back, (which proves that at least 
some participents were still awake at 
the end ofthe workshop!) and may still, 
at some future date, find themselves on 
sheets for use by visitors to Jardln Bo- 
tanlco Canario 'Yiera y Clavijo". 

Las Palmas, having looked at various 
aspects of symmetry eg rotation, trans- 
formation, retkdon etc. were launched 
on an unexpected fact finding mission 
across the Garden to procure some 
examples of plants to use for a "Las 
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Useful Resources and Contacts 

Dr Mary Hams, University of London 
Institute of Education 

The Education Officer, Royal Botanic 
Gardens, Kew, Richmond, Surrey 

The Education Officer, Chelsea Physic 
Garden, London 

The Education Section, The Natural 

" y - q  
History Museum, London 

'Common Threads", a resource based 
on Mathematics and Textiles 

from Mathematics in Work, Statistics 
and Computing, University of London 
Institute of Education, 28 Woburn 
Square, London WClH O M .  
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